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APPENDIX  A-  SCOPE  OF  WORK 


SiPLY  TO 
ATTIHTtON  OP 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT,  U.S.  ARMY  CORPS  OF  ENGINEERS 
P.O.  BOX  1713 

BALTIMORE.  MO  21203-1713 


August  18,  1992 


Engineering  Division  LDpy~.?— 

Design  Branch  *  ‘^wCi'VcO 


Mr.  Virender  Puri 
President 

Engineering  Applications 
Consultants 

9004-B  Crownwood  Court 
Burke,  Virginia  20215-1630 

Dear  Mr .  Puri : 

This  is  in  reference  to  your  meeting  with  Mr.  James  Hawk, 
Project  Manager  for  this  office,  on  August  3,  1992,  concerning 
the  Energy  Savings  Opportunity  Survey,  at  Fort  McNair,-  Washington 
DC;  Fort  Belvoir,  Virginia  and  DeWitt  Army  Hospital  Fort  Belvoir, 
Virginia  Contract  No.  DACA31-89-C-0198 .  As  a  result  of  this 
meeting,  our  letter  of  July  22,  1992  is  modified  as  follows: 

a.  The  Engineering  study  performed  under  contract  DACA65- 
81-C-0021  was  reviewed  in  detail.  The  Energy  Engineering 
Analysis  Program  (EEAP)  Final  Project  Energy  Conservation 
Opportunities  (ECO's)  at  AP  Hill,  Virginia  shall  be  reviewed, 
updated  and  site  adapted  to  Fort  Belvoir,  Virginia  for 
implementation  in  FY  95.  Site  adapting  shall  be  by  extrapolating 
•the  energy  savings  calculated  for  AP  Hill  by  the  use  of  the 
degree  day  method.  Included  in  the  site  adapting  will  be  the 
ECIP  analysis  for  ECO's  for  11  buildings.  No  programming 
documents  are  required  for  Fort  Belvoir.  The  updated  energy 

saving  data  will  provide  -the  Government  a  reference  base  for _ 

^jiture  •energy.  .jeontractsr'-^^pdH^£^,U«;»^^i 

r^soci ,a -ted . jri th ,  each  Ecd.  The  A-E  shall  perform  the  limited 
surveying  of  11  buildings:  101,  126,  214,  179,  311,  1528,  313, 
1290,  179,  820,  and  821  to  determine  if  any  of  the  previous 
recommended  ECO's  have  been  implemented.  After  surveying  -these 
buildings,  and  it  is  determined  -that  the  building  modifications 
will  affect  the  synergistic  energy  savings,  the  A-E  shall  notify 
the  contracting  officer  wi-thin  30  days  after  the  notice  to 
proceed. 
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b.  Automatic  control  systems  for  heat  pumps  to  avoid  the 
use  of  electric  heat  element  as  a  primary  source  of  heat  will  be 
analyzed.  A-E  shall  calculate  the  existing  energy  usage  of 
building  types  or  classes  by  computer  modeling.  A  total  of  3 
computer  models  shall  be  required.  Three  types  of  building 
types;  masonry,  frame,  and  metal  skin  shall  be  computer  modeled. 

c.  The  engineering  study  will  require  the  AE  to. evaluate 
all  buildings  that  have  been  constructed  since  completion  of  the 
original  energy  study.  They  will  be-  included  in  the  updated 
programming  doctiments  for  funding  as  either  PECIP,  ECIP  or  QUIP 
programs.  The  A-E  will  perform  field  sxirvsys  of  approximately  12 
new  buildings  that  have  been  constructed  since  the  engineering 
study  DACA-65-81-C-0021  was  completed. 

d.  Building  not  designated  for  a  full  survey  shall  be 
included  in  the  programming  documents  as  similar  to  the; ones 
surveyed.  Sketches,  equipment  identification  and  any  other 
information  needed  to  complete  the  programming  doctiments  in 
determining  energy  savings  will  be  require  tinder  this  contract. 

(1)  ENGINEERING  STUDY:  Prepare  an  engineering  study  as 
per  the  requirements  outlined  in  Contract  DACA31-89-C-0198 . 

(2)  GOVERNMENT  RESPONSIBILITY: 

(a)  Provide  access  to  the  surveyed  buildings  at 
reasonable  hours. 

(b)  Make  maintenance  personnel  eind  agency 
representative  available  for  discussion. 

(c)  Provide  drawings  of  the  buildings  required  for 

survey. 

(d)  Provide  building  energy  consumption  log,  fuel 
rates  and  maintenance  costs  for  buildings  surveyed. 

(e)  The  Commanding  Officer  at  each  installation, 
will  designate  an  individual  who  will  serve  as  the  point  of 
contact  for  obtaining  information  and  assisting  in  establishing 
contacts  with  the  proper  individuals  and  organizations  as 
necessary  to  accomplish  the  work  required  under  this  contract. 

(f)  Coordinate  existing  building  numbers  with 
those  designated  under  contract  DACA-65-81-C-P021.  The 
coordination  study  shall  identify  all  buildings  that  have  been 
demolished  and  constructed  since  the  completion  of  the  energy 
study. 
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(g)  Provide  A-E  with  list  of  buildings  that  have 
heat  pumps  as  source  of  heating  and  air  conditioning. 

Information  required  in  items  (f)  and  (g)  shall  be  provided 
within  21  days  after  the  notice  to  proceed.  If  you  have  any 
questions  concerning  the  above  understandings,  please  call 
Mr.  Hawk  at  410-962-3774. 


Sincerely, 


Stanley  N.  Block,  P.E. 
Acting  Chief,  Design  Branch 
Engineering  Division 
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1.1  R«vle«  for  general  Infsraarlon  she  previously  csapleced  Energy  En¬ 
gineering  Analysis  Frogriis  (EEA?)  scuiy  and  any  ocher  energy  studies  which 
were  perforaed  ac  this  inscallacion. 

1.2  Reevtluacs  sclecced  projects  and  energy  conser-'acicn  opportuni cies 
(ICCs)  froc  the  previous  srudies  cc  deteraine  their  econonis  feasibility  based 
on  revised  criteria,  current  site  esnditior-s  and  cachnicai  ipplicabillty. 

1.3  Evaluate  selected  ECCs  ts  deteraine  their  energy  savings  potential 
and  econoaic  feasiblli~:r. 

1.4  Perfarr"  a  liaited  site  suTvey  of  selected  buildings  s*-  detailed  la 
Araeses  Al,  A.2 ,  &  A2  eaewnm  to  -insure  that  a.rr/  specific  sethods  of  energy 
conser"/acion  which  are  practical  and  have  not  been  evaluated  in  any  previous 
energy  study  have  been  considered  and  the  results  docuaented. 

1.5  Provide  coeplete  prograasing  or  iapleaentatlon  docuaencatisn  for  all 
rieosaended  ECOs . 

1.6  Prepare  a  eoaprehensive  report  to  docuaent  the  work  perfaraed.  the 
results  and  the  recsssendations . 

2.  2222EAL  . 

•  2.1  Other ’  studies  perforaed  under  the  EZA?  have  been  perfaraed  at  this 
installation.  Criteria  for  both  the  srudy  and  the  resulting  dec'.s3entatien  has 
changed  since  the  previous  study  was  coepleted.  This  study  is  intended  to 
reevaluate  selected  projects  froe  the  previous  study  which  have  net  been 
iapLeaented  nor  prograsaed  for  iapleaentatlon  and  to  consider  specific  ECOs  in 

-hi-:  b-isn  r*."* --'od  pT^**iously  or  recently  Iden- 

cified. 

2.2  The  iaforaacion  and  analysis  outlined  herein  are  considered  to  be 
ainiaua  essentials  for  adequate  perforaanec  of  this  srudy. 

2.3  •  The  AZ  shall  ensure  thst  mil  aetthods  of  energy  conservation  wfaieh 

will  reduce  the  energy  eensuaptlon  of  the  installation  in  eosplianee  erltth  the 
Energy  Resources  Hanageoent  Plan  including  ^ose  listed  In  Annexes  Al,  A2,.  & 

A3  have  been  considered  and  docuaented.  All  aetheds  of  energy^Lapreveaents  of  . 
'opiracional  aecho^  and  procedures  as  veil  as  th^  physical  facilities ,  All 
energy  conservation  opportunities  which  produce  energy  or  dollar  savings  shall 
be  doctasented  in  this  report.  Any  ener^  conservation  opportuxiity  considered 
infeasible  shall  also  be  docuaented  in  the  report  vith*  reason^  for 
eliaination.  a  -T^e^  .» nn„fippAg,.-iin^ --f  bn  taeCrA 

Cle^s  /A'^C'/udn^c^ 


cnis 


ir.s  za. .a  ‘ : cn . 


i  5  e 


evaiuacion  of  each  130  docuaenred  in  the  reporr. 


0  g  0  j 


I'l  net’  i.. tended 


ganara**^ 


repc"C-«rglve 


mZz  aa  rarer: 
07.^rr::r.iiria& 
riac- 


^  So  rag  ^ 

Ir;ra::ag  H - ^  ^  ^r. 


;a  anargy 


ZiAS - 

iL-rhdjL-iaaJLall 


oane^FvacloTi 
the  flPOttLgle 


-  ar»o*>  "> _ ^ 


2.^-  The  study  shall  include  the  energy  consuming  buildings  or  areas 
liscsd  Ir.  Annexes  aI  ,  A2.  &  A  j .  The  werk  in  rhe  areas  may  be  reduced  somewhac 
by  building  repetition. 

2.5  The  srudy  shall  cansider  :he  use  of  all  eners;/  sources.  The  energy 
sources  may  include  eleerriciry.  narural  gas.  liquefied  pecroleus  gas.  bulk 
oil,  ocher  oil  produces,  iceas  when  procured,  gasoline,  coal,  solar,  ecc. 

2.6  The  '"Energy  Consei-^icion  Invescaenc  Prognac  (ECI?)  Guidance*, 
described  in  lecter.froa  CEHSC-rJ,  dared  25  April  1988)<escablishes  criteria 
for  ECI?  projects  and  shall  be  used  for  perfoming  the  econonic  analyses  of 
all  ECCs  and  projects.  Construction  cost  escalation  for  DD  Fora  1391  sub  aisr 
Sion  shall  be  calculated  using  the  guidelines  contained  in  AS.  415*17  and  the 
latest  Tri-Ser-j-ics  XC?  Index..  Tl'.e  Tri-Sers-iss  XS7  Index,  when  updated,  is 
contained  In  the  latest  applicable  edition  of  the  Engineer  laprowemenc  Reeoo- 
■endation  System  (EISJ)  bulletin. 

2.7  Energy  conservation  opportunities  determined  to  be  technically  and 
economically  feasible  shall  be  developed  into  projects  acceptable  to- Installa¬ 
tion,  personnel  .  This  may  involve  ooaeining  similar  ECOs  into  iirger  packages 
which  will  qualify  for  ECI?  or  MCA  funding,  and  determining.  In  eoordinatibn 
with  installation  personnel,  she  appropriate  packaging  and  implementation  ap¬ 
proach  for  all  feasible  ECOs.  • 

2.3  Pr-Jizzj  vr-.z.'.  111.'  — ng  Isanti- ;-‘i.  :s-y 

listed,  and  prioritised  by -the  Savings  to  Investment  Ratio  (SIR). 

2.9  All  feasible  nen-ECI?  projects  shall  be  ranked  in  order  of  highest  to 
lowest  SIR.  '  . 

- Ac  seme  -Lns ftalleeisns  Tweegy  Gonjegveaisn  ai-J  .Mena gtme .■.?-< £CA« ) 

...tn  k-  ..--V  r»“-?  Am.4*?ig- - The  -criaerij  far  tech  progran 

TV*  ..*•  tft.'f''  ahteh 

«»  1  -a  nn m  JTT? 

hewnfer,  ITiU<  ■!  ilte  meant. 


3.  PRCJETT  ttfJTAgpgr:  4  .  •  . 

3.1  Pra<ect  Kar-ayers.  The  AS  shall  deslgnaci,  a  project  manager  to  serve 
as  a  point  of  contact  and  liaison  for  werk  requi'rwS  under  this  eoncraet.  Upon, 
award  of  this  contract,  the  individual  shall  be  laBediately  designated  in 
writing.  The  AE’s  designated  project  manager  shall  be  approved  by  the  Conr 
erecting  Officer  prior  to  coaaencemant  of  work.  This  designated  individual 
shall  be  responsible  -for  coordination  of  work  required  under  this  eoncraet. 
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r  -  • 


The  Ccr.:r»c:ir.s  Ctficsr  vill  iasi^r-a^ 
Ccve  rr^e  r.  I '  s  poinc  oz  csn-aci  .la.Sw*. 


i^'zz  zz  icr-*' 


ai  zr.  e 


wcric  required  ur.ier  rr.is 


concr Ac: 


- -  ^ 

■v ^ ^  ^ vil^  be  ciie*  Covcrtiscnc  s 


resrsaenririve. 


lull 


The  CotBsar.dlr.s  Officer  *s  exch  Isssallasion 
will"  dlairr.a:V  aVindlvldual  who  will  s«r-^e  aa  she  poir.r  of  canzac:  far  ob- 
=air.ir.x  ir^arsazian  ar-d  aaaiazir.g  ir.  eazablijhir.g  ssr.zacza  w.=r.  Z-e  ?-=?«-  «~* 
dividuala  and  orjanizaziana  as  necsssary  co  aczatazlish  zne  worx  res-a.rs-  -ander 

zhLs  caniracr. 


3.3 
disclasursj 


-5 ,  7i*  XZ  shall  Bak*  ns  public  anr.ot^.s«s«r.zs  or 

_  _ _ ..lazi'^s  Z3  irfsrsaziot:  esrsained  or  daveloped  ir.  zrzs  canzracr, 

exsspz  as  auzhorissd  by  rh*  Cancracrinj  Officsr. 

iicezirss  will  b«  scheduled  wherever  requeszed  by  t.-.e  Al  or 
’^e^olurisn  of  quesrioni  or  probisss  encoun* 
perfar^nee  of  zh*  vozit.  The  AZ  and/or  Zhe  desisrazed 


2.^  ^ 

che  ConrrAC 

^ rhe  •••••  -  —  -  ^ 

r.ores«nzaziv.(s)  shall  be  required  zo  az Zend  .and  7/'; 

perzinenz  za  zh*  work  required  «d«r  this  eonzraez  as 


craezing  Of 
prtsenzatia: 


:ee; 


These  aee zings  ,  if  necessary. 


-•  < 


are 


in  addizion  za  zhe 


M»d  rsview  eonf arences . 
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3  3  e»-«  Tnyoegzlor.S-  iSi  Tnveszl  g3Zisr.S .  The  AZ  sha-- 

lns?ecz/i.zveszigazs  Che  size  of  the  projecz  as  necessary  and  required  dur-sg 
the  preparizien  and^acsoaplishaenz  of  che  work. 

3.6  Rgesrds 

■3.6.1  The  AZ  shall  provide  a  record  of  all  significanz 

discussions  verbal  direezions.  calephone  cotrversaz-ons ,  ecc .  . .  wr...  Co  e— .3  .- 

^n?^inZ’1ivT*;'  rr.lazive  to  ^Siis  oor.zracz  in  which  zhe  AZ  and/cr  designaced 

reor esenzazive ( s ;  znaraoi  parzic— pa-a...  »«.-.« 3  s..a— -  vi_ 

shi^^  identify  Che  concraez  nuaber.  and  .odificacion  nuaoer  i.  app.-^ble^ 
pariIci?acingVr»o°=*i-  discussed  and  conclusions  ^ 

shall  forward  CO  che  Concraeziag  Officer  wizhin  cen  calendar  days, 
reproducible  copy  of  che  records. 

3  6  2  The  AI  shall  provide  a  record  of  requests  for  aad/or 
Cove 'i^enc- furnished  aacerial.  daza.  docuaents.  iirforaacion.  ece..  wnich  i^ 
not  furnished  in  a  ciaely  Banner,  would  si^ificant^  i-ad'^ 

nrogression  of  che  work  under  chis  concracc.  The  records  shall  be  da.ed  ^ 
sha'*  ■'  identify  the  concraez  nuaber  and  aodificacien  nuaber,  i..  app  -ca  e. 
Sriz  s^U  forward  zo  zh.  Conzraezing  Officer  wizhin  zen  calendar  days,  a 
reproducible  copy  of  che  record  of  requesz  or  receipc  of  aaea..a.. 

3  7  Isiizviiwi.  The  AZ  and  zhe  Covertaenc's  .^represenzaeije  shall  ”nd^c 
iacer-^ews  wizh  ch.  Dir.czor  of  Engineering 
the  inszallazion  and  afzer  eoaplezion  of  the  field  work.  The 
Cevemaenz's  represenzacive  shall  schedule  Che  incer-ziews  ac  lease  one  week  -n 
advance. 
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incsndfiC  pr^cecures  zzz  su. anc  se  ccr.cuc.sc  p - --  --  -^..c... 

work  *=  zhc  faciliry.  Aj  a  air.irv:!:.  che  ir.rfir---iev  shall  cover  cr.c  :c..ov.n 

po inra  : 

a.  Schedules. 

b.  biases  of  energy  analysts  vns  vi.l  be  conducting  tne  si-e  su«/e/. 

c.  Proposed  vcrking  hours. 

d.  Siispcrz  recuirsaenij  rras  the  Direccsr  of  Ir.5ir.es rir.g  ir.d  .--ousir.5. 


_ _ _  -  c3Ui>c . w*-*. .  ^ne 

so-Ii=i:  i=5u:  **r.d  ed-.'ido  f-==  -*«  Director  of  la^ir.esrir.s 


— -e  *xi=  inrerview  shill  ir.clude  a.  shorough  briefir.5 
ias-risi'g  she  itass  sTir*^evei  s-d  probable  areas  o-r  energy  conservsw-sr. . 
inser**iew  shall  als; 
and  Housing. 

A.  s??vr~5  A-V“3'  x*~Ty  'tt-g  ■  All  serrices.  marerials  (exsept  chose  specif  i* 
silly  enuaeratsd  co  be  furnished  by  che  Covemsenc)  .  plant,  labor,  superincen- 
dense  and  travel  necessary  co  perfora  Che  vcrh  and  .render  che  data  required 
•x-dir  chis  csncracc  are.insludad  in  che  lias?  sua  price  of  che  csncracc. 

5  nogrr>^ry~^“~ow.  Ail  energy  eanaer*racion  opnorcunicies  (sC3s)  which 

che  A-  eansidared  shall  be  Included  in  one  of  che  following  eacegories  and 

presented  in  che  report  as  such: 

5.1  a£12  2Z2l£2JLL‘  -®  qualify  as  an  SCI?  project,  an  SCO,  or  several 

SCOs  which  have  been  coecined,  oust  have  a  ecnscruccion  oos « . es » ,  »e  g.-a»e. 
”**ar  $200  000,  a  Savings  to  Invescaenc  Satio  (SI?)  greater  tnan  one  -and  a 

ICAh  and  fanily  housing 


sissle  paiback  period  of  less  chan  eight  years.  ?or  SCJ 
projects  . 'the  S-OC.OOC  linitacior.  aay  not  apply.  The  As 


shall  check  wish  tne 


project  shall  have  a  SI?  greater  than  one.  ?«r  ail  projects  aeeting  the  above 
criteria,  coeplete  prograssing  docuaentaclon  will  be  required.  Progracsing 
docuaencation  shall  consist  of  a  DD  Fora  1391.  life  cycle  cost  analysis  sxns- 
aary  sheet(s)  (with  necessary  backup  data  to  verify  che  ntabers  presented), 
and  a  prcieet  developaenc  brochure  (?SB) ,  A  life  cycle  cost  asulysis  sussary 
sheet  shall  be  developed  for  each  ECO  and  for  che  overall  project  when  acre 
one  ICO  is  eoBOined.  For  projects  and  ECOs  reevaluated  fron  the  previous 
srudies,  the  backup  data  shall  consist  of  copies  of  che  original  calculations 
and  analysis,  with  new  pages  revising  the  original  calculations  and -ar-a lysis . 
la  addition,  the  backup  data  shall  include  as  auch  of  the  following  as  is 
available ;•  che  taereaeac  of  work  the  project  or  SCO  was  developed  under  in 
the*previotts  study,  title(s)  of  che  project(s)  .  the' energy  to  cost  (VC) 
ratio,  the  benefit  to  cost  (3/C)  ratio.  Che  current  working  estiaace  (C-’E)  . 
and  the  pavback  period.  This  iaiomacion  shall  be  included  as  part  o:  che 
backup  data'.  The  purpoae  of  this  infomacion  lsy_^  provide  a  aeans  co  prevehc 
duplication  of  projects  In  any  future  reports. 
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1^1  IN 


crlrsrij.  bu;  which  h*ve  4r.  overiii  S*?.  grscer  zr.xr.  sn«  ar.Aii  se  dsc-^-nencee . 
the  lice  cvcle  cos:  analysis  siicsar*'  sneec  sna_i  b«  sssc^eced  chrsujh  *r.d  in¬ 
cluding  Line  6  laz  *11  projects  or  ZCOs .  Each  shall  b«  ar.alwrod  Co  da^ceraine 

chev  are  5easible  avan  if  cnay  do  noC  Baac  &C*?  criCaria.  These  cC3s  or 
projects  say  noc  seec  the  noner.arjy  quallflcacion  Cass.  For  projects  or  £COs 
whiV-.  seet^this  criteria,  the  life  cycle  cost  analysis  suaaary  sheet,  com- 
"letely  filled  out,  with  *11  the  necessary  backup  data  Co  verify  the  numbers 
presented,  a  cosplete  description  of  the  project  and  the  siarele  payback  period 
shall  be  included  in  Che  report.  Additionally .  these  projects  shall  have  the 
necessa-/  docusentation  prepared,  in  accordance  with  the.  rspuireaents  of.  the 
Covemsenc'i  representative,  for  one  of  the  following  categories: 

a.  Quick  Rstum  in  Investner.t  Program  (QRIP).  This  program  is  for 
projects  which  have  a-  total  cost  less  than  $100,000  and  a  sisple  payback 
period  of  two  years  or  less. 

b.  eSu  Productivirv  Ir.vestaer.t  Funding  (OSD  ?IF) .  This  prograa  is  for 
projects  which  have 'a  total  cost  greater  char.  $100,000  and  a  siaple  payback 
period  of  four  years  or  less. 

c.  Productively  Enhancing  Capital  Investment  Prograa  (PECI?) .  This 
prograa  is  for  projects  which  have  a  total  cost  greater  chan '$100,000  and  a 
siaple  payback  period  of  four  years  or  less. 

The  above  progr aas  are  all  described  la  detail  in  AR  S-i.  Change  Ho.  1. 

«  » 

d.  Regular  Military  Construction  Army  (MCA)  Prograa.  This  prograa  is  for 
«rn whf-h  have  a  total  eosc  ereater  than  $200,000  and  a  siaple  payback 


projects  which  have  a  total  eosc  greater  chan  $200,000  and  a  siaple  paybac 
period  of  eight  to  twenty-five  years.  Projects  or  ECOs  which  qualify  for  this 
prograa  shall  be  econoaieally  analyted  in  accordance  with  ^  requireaencs  for 
Special  Directed  Srudies  in  Engineering  Technical  Letter  (oi:.)  1110-3-33* , 

e.  Low  Coat/'h'c  Cost  Projects.  These  are  projects  whicn  the  Director  of 
Engineering  and  Housing  can  perform  using  his  resources. 

*  5.3  K^*«ae^bT#  gCDs .  'All  ECOs  which  the  AI  has  esnsidered  but  which  are 

noc  feasible,  shall  be  doeuaented  la  Che  report  with  reasons  and  justifica¬ 
tions  shoving  why  they  were  rejected. 

6.  grra'TT  Tg  SLE’SSSS-  §*««?*!  Scope  of  Work  is  intended  to  apply  Co 

concraec  effort^  far  all  Army  installations  included  under  ^s  contract  ex¬ 
cept  as  aodified  by  Che  detailed  Scope  of  Work  for  each  individual  ins i-alla-  ^ 
tion.  the  detailed  Scope  of  Work  is  contained  in  hsnvisM  A /,  “I- ^ A 3 

7.  W2BX  12  J£  AC;??gU.SB22-  *  '  '  ' 

7.1  Review  Previeus  Studies.  The  AE  shall  review  for  general  laformaclott 
Che  previous  ESA?  study  along  with  any  ocher  energy  srudies  performed  at  the 
installation.  This  review  should  acquaint  Che  AE  with  the  work  that  has  been 
performed  previously.  Much  ef  the  information  the  AE  nay  need  to  develop  the 


5 


£CQs  in  this 
dara  csr.cainei 
chi5  srucv. 


pr-^^c*:  vill  b€  ccnci.ntc  in 


;  '-1  c  .  ?•  s 


L-  rh« 


rrsviaus  s: 


should  b€  vsr/  he.pru:.  ro  rne  rssu.rs  of. 


7  7  Se'^^cred  P^o  ^  *5 .  The  A£  shall  reevaluacs  the  projects 

tnd  -COs  lii^idTlTAnneTtes  Al.  A2 .  &  a3  .  These  _proJ_ec=5  end  ICQs  are  projects 
and  ECOs  thac  the  previous  study  has  identified  but  that  have  net  been 
tccatrolished  or  or.lv  parts  have  been  accoepLished.  If  the  project  or  =--2  is 
acesocabie  as  Is.  that  is,  there  are  no  changes  to  tr.e  bas.c  projec.  or  —0, 
the  energy  savinzs  shovn  in  the  previous  project  may  be^acceptec  as  ^—^ata 
but  the  energ;'  cost  and  construction  cost  escimatas  shau.  be  updated  based  on 
the*  Best  current  data  available.  Vitr.  tne  above  lr*ro*^-a^< — on  ^ne  p..oJe..-  sna  . 
then  be  analysed  based  on  current  ICI?  criteria.  If  the  project  or  --0  is 
"  basically  acceptable  but  soae  or  the  buildings  in  -he  o*.-.g-..a-.  p-oje*- 
been  •  deleted  or  new  buildings  can  be  added,  the  necessary  c-nanges 
Bade  to  the  energy  saving,  the  energy  costs  and  constructior  costs  sna..  be 
uedated  and  the  revised  project  or  SCO  shall  tnen  be  ana-ysed  us-ng  c — en.. 
SCI?  guidance.  If  the  original  project  or  ECC  has  had  numerous  cnanges  aa^  e 
to  it  so  that  all  of  the  numbers  are  suspected  of  being  inaccurate,  but  tne 
prolec-  or  SCO  is  still  considered  feasible,  the  AS  snail  develop  the  pr^ee- 
fron  the  beginning  and  analyte  it  with  the  current  SCI?  guidance.  These 
projects  shall  be  separcceiy  llstec  in  tns  retcr-. 

K\  3  SviTcate  Selected  SCO* .  '  The  AS  shall  anai:JTe  the  ECOs  listed  in  An- 

These  ECOs  shall  be  analysed  in  detail  to  determine  their  feasibili^. 
Savings  to  Investment  Ratios  (SIRs)  shall  be  determined  using  curren-  — 
guidance.  The  necessary  data  Required  for  these  projects  aay  not  be  ivail- 
•  ioTe  squiring  the  A2  to  visit  the  installation  to  obtain  any  neeessar;^  -n- 
foraation.*  The  AS  shall  provide  all  data  and  calculations  needed  to  support 
the  reecaaended  ECO.  AU  assumptions  shall  be  clearly  stated.  Caisulations  . 
shall  be  prepared  showing  how  all  numbers  in  the  ZCO  were  fi^gured.  Caisula- 

1 1 -bv •' ? pTc^rtssion  froo  the  rim  easuBc t-on 

cj  Che  i-iCeil  nuacer.  ae.nucic  ru:  :r.; 

cutsT  peYtinenc  drawings  and  sketches  shall  also  be  included.  A  life  cycle 
eoec  analysis  euaaary  sheet  shall  be  •{rr!paTed*for  •  each  ECO  and  included  as 
'pari  of  the  supporting  data.  For  ECOs  which  would  replace  the  existing  heac- 
•ing.-  ventilating,  and  air  conditioning  (HVAC)  system  or  signifieintly  ehwge 
'  *.  it  (such  as  converting  a  mittirone  system  to  a  variable,  air  volume  (VAV 
system))  the  AE  is  required  to  run  a  computer  simulation  to  analyse  the  system 
and  to  determine  the.  energy  savings «  This  requirement  to  use  compucer 
Ing  applies  only  to  heated  and  air'  conditioned  or  air  conditioned  only  bu-ld- 
ings  which  exceed  8,000  square  feet  or  heated  only  buildings  In  excess  of 
20,000  squahe  feet. .  The  computer  program  shall  analyte  the  building  on  an 
hour-by-hour  basis  rather  than  the  bin  data  aethod  or  bin  data  to  simulate  an 
hour-by-hour  analysis.  Unless  the  Suilding  Loads  Analysis  and^Syscem  Xb«I* 
Bodvnamic  (BUST)  program  is  used,  the  AE  shall  submit  a  sample  cbmputet  ru 


Bust  be 
program  aay 


»rior  to  use  of  the  program  for  analysis.  The  computer  program  usea 
comparable  to  the  BLAST  program.  The  use  of  the  _LCCID  computer 
ly  be  used  if  requested  in  writing. 


^  6 


or -areas  lisrsc  in  A.nnexes  Al ,  A2  »  &  A3.  The 
in  Annexes  Al /a2  .  &  A3  shall  bu  used  when  evaluating  these 
eas.  This  list  is  not  Intended  to  be  restrictive  but  only  to 
as  a 


sur"/€v  to  evaluate  the  buildings 
list  of  ECOs 

building  or  a -  -  — 

assure  chat  these  opportunities ,  as  a  cininun,  sre  considered,  d-scussed  and 
dccuaented  in  the  report.  The  AE  say  be  aware  of  other  LCDs  not  included  in 
Annexes  Al.  A2,  &  Aj  that  will  produce  . energ:^’ ,  sanpover  or  dollar  savings. 
These  should  be  evaluated  the  sane^  as  tne  ocher  s-COs.  £,ach  ot  the  Itens 
shall  be  considered  and  discussed  in  the  report,  inose  itens  on  Che  list 
‘which  are  not  practical,  ha-ne  been  previously  accocplished,  ^  are  inappropriate 
or  can  be  elinina ted  fros  detailed  anaiys’is  based  on  prsiininary  analysis 
shall  be  listed  in  the  report  along  with  the  reason  for  eliffiination  from 


further 


ana ITS is . 


considerations 


potential  ECOs  which  are  not  eliminated  by  preliminary 
sna.Ll  be  thoroughly  docuaentad  end  evaluated  as  to  technical 
and  ecsnonic  feasibility.  The  Ac.  sna*i  oocain  ali.  the  necessary  data  to 
evaluate  Che  ECOs  by  conducting  a  site  sur-^-ey.  However^  the  AE  is  encouraged 
to  use  anv  data  that  may  have  been  documented  in  a  previous  stud^/.  The  Ar. 
shall  document  his  sits  sur*/ey  on  forms  developed  for  the  survey,  or  standard 
forms,  and  submit*  'these  completed  forms  as  part  ot  the  report.  All  test 
and/or  aeasureaenc  ecuipment  shall  be  property  cai^ibrated  prior  to  Its  use. 


ECOs  -rtevalua^d  or  developed  during  this.srudy,  cotroleca  progfaisihg 
gleaentation  docuaentation  shall  be  prepared  by  the  AE. 


sets 


or  la- 


7.5.1  Prograaaing  Docuaentatlon.  For  projects  or  ECOs  which  aeet  ECl? 
criteria  and  which  the  installation  wants  to  s^ait  as  an  ECI?  project,  com- 
plete  projraaming  documentation  shall  be  prepared.  Cospieee  ^programming 
doc-dentation  consists  of  00  Form  1351,  Project  Development.  Brochure  (?DS)  and 
supporting  data.  These  forms  shall  be  separate  from  the  narrative  report. 
They  shall  be  bound  similarly  to  the  final  report  in  a  manner  which  will 
f^cilizaze  rs?e'*"*d  d.tsxss^sBl.'f  »sd  r*-»s5«ablv. 


7. 5. 1.1  Hilicary  Conatmerion  Pro  jeer  Dera  (DD  Fora  1391).  These  docu- 
,  senes  ihsll  be  prtpxred  la  leserditiee  virh  Ail  415-15  and  Che  anppleaencal  re- 

quireaencs  la  Annex  C.  A  coapleca  DD  Fora  1391  *h*ll  be  prepared  for  each  ' 
project.  The  fora  shell  include  a  scacaaent  that  che  project  results  froa  an 
ESA?  study.  Docuaencs  shall  be  coaplata  as  required  for  aufaaission  to  higher 
DA  headquarters .  These  prograaaiag  docuaencs  will  require  review  and  signa¬ 
tures  by  che  proper  installation  personnel.  All  doe.JB*ncs  shall  be  eoapleced 
except  for  the  required  signatures.. 

7. 5. 1.2  Proj  ees  Develepaent  Brochure  (FOB) .  Preparation  of  the  PDB  re¬ 
quires  che  AI  to  delineate  the  fiffictional  requireaents  of  the  project  as  r^-  . 

.  lacid  to  the  specific  sits.  The  AI  shall  prepare  PDls  in  accordance  with 
AR  415-20  and  T3i  5-800-3.  Host  projects  will  not  require  all^the  for^S  and 
checklists  Included  in  the  Technical  Manual  (TH)  .  Only  that  Inforsatlon 
needed  for  the  project  shall  be  included.  The  PDl-I  fecaat  described  in  the 
Th  shall  be  used  for  whatever  Inforastion  is  needed. 
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.0 


norrA..y  so 


see* 


r:.  3£  n  A  . 


prepATsd.  iAch  fcasib.e  project  o 


Isp  1  eae r. t a t i or.  dccusert ta tier,  snail  be 
ICO  shall  be 


individually  packaged  and 
fuiiy  docuaented  and  included' aa  a  separate  section  in  the  voluae  containing 
the  prograaaing  docuaenta tion .  Each  project  or  ZCZ  shall  hxve  a  coaplete 
description  of  the  changes  required,  econoaic  Justiri*^**^ 


other  backus  data  included  as  a  section  in  the  report. 


ations,  sketches,  and 
The  dscuaentation  re* 


quired  vlll  be  detersir.ed  by  she  Coverraer.: '  s  reprsseasitlve.  Doc^sensa- 
Sion  required  vill  be  in  she  casegories  lisred  in  paragriph  5.2.  rsr  she 
QH.I?,  OSD  ?I“  aad  ?ZCZ?  prsjecsa,  docuaensasian  shall  be  prepared  .in  adsar- 
iancs  wish  she  requirssenss  os  5***.  Change  No,  1.  A  sasple  issiesensas^on 
ddcuaens.  carjissirg  of  a  DA  "or=  510S-R.  xkecahes  asd  aasufacrurers  dasa.  ar.d 
a  life  ovale  cass  analysis  sugary  sheec  shall  be  subcirred  far  review  and  ap¬ 
proval.  '  '^is  sasple  "shall  be  slbsirted  wish  she  inseris  subeicral.  This 
sanale  shall  be  approved  before  any 


ocher  im: leaentation  docusents  are 


prepared.  To  she  degree  possible,  rhe  prsjecs  or  ZC3  seleesed  for  rhe  saeple 
subcission  shall  be  sypiaal  of  she  aajoriry  of  subsequens  proj  ecss  so  be  xiib- 
airred.  The  sasple  s'hall  cansisr  of  coaplese  iapleaensasion  docuaeass  wish 
p^isiary  esohasis  on  "fomas  -and  aanner  of  presennasion  rasher  chan  precise  ac¬ 
curacy  of ‘case  escinaces  and  energy  savings  dasa.  -or .MCA  projeess  Che 
docuaeaeacior.  recuired  shall  be  in  accordance  vich  paragraph  7.5.1  escepc  chac 
Che  eeanoais  analysis  recuired  by  m  1110-3-232  shall  be  included  in  lieu  of 
she  £CI?  life  cycle  cosz  analysis.  Tor  low  cass/no  case  projeess  whaan  che 
Cineccor  of  Sngisieering  and  Housing  personnea  can  person,  •  che  following  in- 
fpnacion  shall  be  provided: 

.  a.  Brief  descripcion  of  che  prajecs. 

b.  Brief  descripcion  of  che  reasons  for  che  »odifiaacion. 

c.  Specific  inscruecions  far  perfoning  che  aodifioacion.  • 

d.  Irtin.it’^d  dnllnr  and  antr*^  ta^nrs  t«r  yaar. 


«.  Eacisated  manhours  and  labor  and  aacarials  casts.  Costs  shall  be  cal- 
culatad  5or  ch*  current  calendar  year  and  so  marked,  ttanhours  shall  be  listed 
by  crade.  For  projeecs  chac  would  repair  an  axiscing  syscea  so  chac  ic  will 
funccion  properly,  also  include  Che  esciaaced  aaohours  by  crade  and  labor  and 
aacarial  coses  necaaaary  to  aaincaia  che  syscea  in  chac  eondicion.  Some  of 
che  simple  praecical . aodifieacions  may  be  developed  on  a  per  unic  basis.  An 
esaaple  of  this  eype  of  aodifieacion  would  be  che  repair  or  replaeeaane  of 
scaaa  Craps  on  an  as  needed  basis.  As  a  rule,  however,  che  A£  should  develop 
complece  projeecs,  if  ac  all  possible,  racher  chan  per  unic  aodifieacions. 
Separace  aheecs  fon-  each  proj  tec  showing  che  ebove  infotaecion  shall  be 
prepared  and  included  in  che  reporc. 


7.6  St’aB'f  heals  b-.seT’cae-rons  and  Reviews .  The  work  eceoaplished 
shall  be  fully  docuaenced  by  a  comprehensive  repecc.  The  reporc  shall  have- » 
cable  of  csticencs  and  be  indexed.  Tabs  end  dividers  shall  clearly  snd  dis- 
cinecly  divide  seccions,  sussecciens,  and  appendices.  All  pages  shall  be  num¬ 
bered.  The  Ac  shall  give  a  formal  presencacion  of  all  buc  che  .final  subsiccal 
CO  inscailasien.  easar.d,  and  ocher  Covemaenc  personnel.  During  the  presen- 
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tierence 
sen:  pr 
liar,  ite 


ncies 


persor.r.c.  ir.  a:  z  tr.cjLn- =  xr.i..  :=c  i-*---  *-r-=  -.-r - .•  -- 

dni  dii:u55  dr.y  char.^ss  desned  necs55dry  rc  :he  study.  A  review 

V'  ^  ^ e  c  snduc  ted  td c  s  as  e  du  v  ^  d t  *  *■»  o w t  n ^  e  p  r  e  s  e  n  td  «  «  3  n .  aass 

■esenced  *=  =he  review  c=r-fersr.ce  will  be  «r.d  resolved  or 

ss  xssisr.ed.  The  Al  shell  provide  che  cosaer.ss  frsa  ell  reviewers 
n  noclflcsrlon  of  rhe  ecrlon  rsker.  or.  eech  catmer.r  ra  *11  reviewi-g 
irhir.  chree  weeks  *frer  rh*  review  aeerir.g.  ir  is  *r:ridip*:sd  rhas 


hrce  veeics  *rrer  r::e 


each  preser.rarion  *r.d  review  sor.ferer.ce  will  rac*dire  acpraxiaicsly  or.e  working 
iay.  The  presenrariar.  *r.d  review  conferences  will  be  *r  rhe  insrallsricr.  on 
I.be  d*re(s)  agreeable  ta  =he  Direcrcr  ef  Ir.gineerir.g  and  Housing.  r.he  As  and 
zsiB  Ccvemsenr's  reprssenrscive .  The  Canrracrlng  Oriicsr  nay  recuire  a  rssub'- 
lirral  of  any  docu3en=(s).  if  such  dacuaenrCs)  are  ncc  anpraved  became  chey 
ire  decemined  bv  she  Canrracrlng  Officer  ra  be  Inadecuare  far  rhe  inrended 


7.S.1  Inrarin  Subcirral.  An  inrarin  rtpcrr  shall  be  subsirrad  far 
review  afrer  cacaleriar.  of  rhe  field  *%crvey  and  an  analysis  has  beer,  perfamed 
or.  all  of  rhe  ZCZs .  .  The  reporr  shall  indicara  rhe  work  which  has  beer,  ac- 
canplished  ro  dare,'  illusrrare  the  nerhods  and  jusrificariar^s  of  rhe  ap¬ 
proaches  rakan  and  eansain  a  plan  of  rhe  work  raaalning  ra  caaplera  ^.e  srudv. 
Calcularions  showing  energy  and  dollar  savings  and  STjLs  of  all  the  ssOs  shall 
be  included.  The  linple  payback  period  ef  all  sCCs  snail  be  ca.sucarad  ^and 
shown  in  rhe  reporr.  '  The  AZ  shall  subair  rhe  ^Scape  of  ’work  and  any  aodifiei- 
cions  ra  rhe  Scape  ef  Verk  as  an  appendix  ra  me  reporr.  A  narrarive  f 
describing  the  work  and  resulrs  ra  dare  shall  be  a  parr  of  chis  smairral. 
During  rhe  review  period,  rhe  Covemaenr's  represenrarive  shall  cacrdinatte 
wirh  Che  Direcrar  of  Engineering  and  Housing  and  provide  rhe  As  virh-  direr - 
cion  for  packaging  or  eoabining  sCSs  for  pragraaaing  purposes . and- also  indi- 
eac*  rhe  fiscal  year  for  which  rhe  prograasing  or  l3sleaenrarioc  doeuaenrarion 
shall  be  prepared.  A  sasple  iapleaenrarian  dacuaenr  (DA  ?om  5108-E,  skershes 
and  aanufacrurers  dara,'  life  cycle  easr  analysis  suasaary  sheer  and  supporring 


daca)  far 


.shall  b«  su,baiztad  viz: 


-.u 


fsr  rsvisw  and 


with  whia  report.  Tic  nirvey  foras  only  aay  be  subairted  in  fiaai  fam  vich 
this  suhairral.  They  should' be  clearly  aarksd  at  the  ciae  of  suaaissian  char 
they  are  to  be  retained.  They  shall  be  bound  in  a  standard  rhree-riag  binder 
which  will  allow  repeacad  disassembly  and  raasseably  of  rhe  aarerial  contained 


7.6.2  Frefiaal  Subairral.  The  As  shall  prepare  snd  subair  che  prefihal 
reporr  when  all  work  voider  chis  csesracr  is  esaplec*.  The  As  shall  stibair  che 
Scape  of  Work  for  Che  Insrallasio®  studied  and  any  iwdifieacions  to  che  Scope 
of  Work  as  an  appendix  ca  ch*  subairral.  The  reporr  shall  contain  a  narrative 
svaaxary  of  conclusions  and.  raesraenda cions esgeeher  with  all  raw  and  support¬ 
ing  dara,  ■erhods  used,  and  sources  of  i^sraation.  -The  reporr  shall  in-, 
eegrace  all  aspects  of  che  study.  The  report  shall  include  an  order  of 
priority ' by  SI2.  in  which  rhe  rscoasended  EC3s  should  be  aceoaplisfaed.  The 
synergistic  effects  of  all  ef  rhe  tCOs  on  one  aabdher  shall  have  been  dacar- 
aiaad  and  rhe  resulrs  of  che  original  calculations  adjusted  accordingly.  Com- _ 
plecad  prograsaing  and  iapleaencacien  documents  for  all  racs«»endad  projects 
shall  be  included.  The  prograsaing  and  iapleaentation  doevaents  shall  be 
ready  for  review  and  signarure  by  the  installation  coaaander.  The  prerinal 
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ir/silndiri  ihree • ring  binders  which  will  allow  receazed  disasseacly  and  reas- 
aeebly.  The  prefiaal  jxiaaircal  shall  be  arranged  =5  include  (a)  a  separasaiy. 
bound  £xec”C-'ve' Scsary  so  give  a  brief  over*/'iew  of  whac  was  acco=ol>sned  and 
She ‘results  of  shis  scady  using  graphs,  sables  and  eharss  as  .uch  as  possible 
(See  Annex  D  for  aininua  re^uireaenss ) ,  (b)  she  narrasive  rapors  con-a-ning  a 

eopv  of  she  Execucive  Suaaary  as  she  beginning  of  she  voluae  and  describing  in 
desail  whas  was  acsoaplished  and  she  resulss  .of  shis  srudy,  (c)  appendices  so 
irxlude  she  derailed  calsulasiens  and  all  backup  aaserial  and  (d)  she  prograc- 
aing  and  ispleaensasion  docunensasion.  A  liss  of  all  prajecss  and  ECOs 
developed  during  shis  ssudv  shall  be  Included  in  she  Esecusive  Sunnary  and 
sha’l  include  she  following  dasa  from  she  life  cycle  coss  analysis  susnary 
shees:  she  coss  (csnssrucsion  plus  SIOK) .  she  annual  aaergy  savings  (r/pe  and 

anouns)  she  dollar  aavings,  she  SI2..  she  sisple  payback  period  and  sne 

-  --  >  — -■ -  -<«fi  vear  in  which  is 


analysis  dasa.  For  all  programed  projecss  also  include 


progransed  and  she  progr 


led  year  cosS. 


7,6.1  Final  Subaissal.  Any  revisions  or  correcsi'ons  resulsing  frsa  eon- 
aenss  aade  during  she' review  of  she  prtfinal  repors  or  during  she  presensasion 
and  review  conference  shall  be  ineorporased  insa  the  final  repors.  These 
revlsians  or  correcsions  aay  be  in  she  fora  of  replaceaenc  pages,  wnic..  aay  be 
issersed  in  she  prefinal  repors,  or  eoaplesa  new  voLuaes.  Pen  and  ink  changes 
or  errasa  afaeess  will  nos  be  accepsabie.  If  replaceaenc  pages  are  so  be 
Issued,  is  shall  bi  clearly  ssacad  wish' she  prefinal  subaissal  chac  she  s^- 
aissad  docuakpss  will  be  changed  only  so  comply  wish  .she  eoaaencs  aade  <to-ng 
Che  .prefinal  conference*  and  chac  she  .voluae s  issued  as  she  cine  o*  she 
prefinal  sufaaisSal  should  be  recained.  Failure  so  do  so  will  require  resub  - 
mission  of  eoaalece  voluaes.  If  new  voluaes  are  subaicsed,  shey  sha..  be  in 
ssandard  shree-ring  binders  and  shall  eoncain  all  Che  inforsacion  jpresenced  in 
she  prefinal  repors  wish  any  necessary  changes  aade.  Desailed  inscrucsions^or 
whas  so  do  wish  Che  replaceaenc  pages  should  be  securely  acsached  so  Che  re- 
plACeaesc  pa^es. 
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A-HNUC  ai 


Detailed  Scope  of  Work 
for  an 


£r-erg7  Savings 


Oppornsiiry  Survey  (ISOS) 


at 


Fort  HcHair,  Washington,  DC 
Pages  A-1  thru  A-/ 

The  fo'''’ovfng  detailed  recuireaents  asslify,  Bodl^,  or  „e_e-«-c*d 

^airljhs.  of  the  General 'scope  of  Work  for  the  subject  study. 

1.  2.6  Use  an  SICK  ‘value  of  5.5:  in  ECIP  Guidance,  Ufe  Cycle  Cost  Analyses. 

2.  3.0  Add  the  following: 

Point  of  contact  at  Ft.  JlcHair  is  : 

Cosander 

U.S.  Ar=y  Military  District  of 

Washington  ,  .  % 

ANFN'EM,  (Mrs.  Joan  Jocason;- 
Fort ‘Lesley  J.  KcNair,  Washington  DC 
20319-5050 

Point  of  contact  at  Baltinore  District  is: 

U  S.  Amy  Engineer  District,  Baltiaore 
ATTIT:  C2NA3-ES-D  (Mr.  James  Hawk)- 

P.O.  Box  1715 

Baltiaore,  Maryland  21203-1715 

3.  1.1  i&  tiese  contract  r.<i«ir«8«n«  at  installation. 

A.  7.5‘.1.2  Delete  this  centraef  re«juireaent  at. this  installation. 

5  7  5.2  The  fiscal  year  to  which  all  ^ 

proer^aming  or  inolementation  docuaentj  shall  be 

indicated  number  or  calendar  days.  A' 
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a.  hT?  ca  Inceria  Subni=aal  Reporr  -22  Days  ,, 

b.  laseria  Review  Conference  263  Days 

c.  Isceria  Reporr  Approval  264  Days 

d.  Prafiaal  Subairral  250  Days 

e.  Prefiaal  Review  Conference  293  Days 

f.  Prefinal  Apprtjval  294  Days 


S- 

/.  /,  0.3 


Pinal  Submic 


324_  Days 


a  4  -T> 


sa  raa  tasing  agenay  ahall  be^ 
f*~ - "iTi 


a.  7.6.4  Submirrals  of  reporrs  and  miaucas  shall  be  rransai-*ad  d^eccly  co 
rH^  aeeacies  lisred  below  in  cne  ysancrries  noced.  As  iaioDa«^o  ® 

all  craasairral  leccers,  shall  be  provided  to  CZNAB-ES-D. 


sonfi^ 


Agency 

'DSALZA,  DALO-LS? 
USACI,  CZZC-EZ 
CSiA3-EN*D 
CZHAD-SN-lfll 
AN*ZS-3il 


Reports 

A 

A  ^ 
3  •• 
A  . 

5  * 


Minutes 


2 

1 

1 


"  *  •  iX'2C"itiv*  S*maary  Only 


COMMASDER 

USALZA 

ATTN:  DALO-LSP  (Mr.  Keath) 
HCAD 

New  Cuaberland,  FA  17070-5007 


COMMANDER 

HQUSACE 

ATIN:  CEZC-EE  (Mr.  Beranek) 
Washington,'  DC  20314 

COMMANDER 

D.S.  Amy  Engineer  District,  Baltiaore 
ATTN:  CZNAB-EN-D  (Mr.  Hawk) 

P.O.  Box  1715 
Balciaore,  MD  21203-1715 


COMMANDE?. 

U.S.  Ar^v  ililicary  Disrricc  of  Vashlngcon 

Dcsi:-:  Ir::?:  aniji-rm  (.y-s.  JoiP.  Johr-son) 

Forz  Lesley  J.  iicHeir 
yashir.gC3t: ,  DC  20119-5050 

10.  The  buildings  and  ECC's  =c  be  sxirveyed  are  liscad  on  the  enclosed  aacrix. 
Clarifi=a=ion  noces  for  che  EDO's  are  as  follovs: 


(1) 

well 

as 

ener 

gy  savi: 

(2) 

levels  such 

as  shur 

(2) 

T  Q  ^ 

isesc 

cf 

incandescen: 

incended  scopes  of  invesrigacion  for  lighcing  ECO's  are: 

r.-iT-~als  -  Smcy  fluorescenr  diaaing  sysraas  as 
ig  fluorescanr  laaps  and  ballasrs. 

Car.rrols  -  Srudy  csnrrol  of  non-florescenr  lighciag 


'  ^/rsrc. 


ere. 


acdinional  s*-"rsnes,  baiiasr  peve-  -*c.-cs-,  -b.--  -6--  ' 

flex-warr,  and  firrure/coapurer  relacionships  and  infrared  cype  wa—  box 

svirshes . 

b.  Macors  -  Scudy  all  25  E?  and  higher  raced  motors  for 
high  efficiency  replaceaecc.  Provide  a  list  of  defective  aetors  as  .part  of 
This  ssudy  that  should  be  replaced. 

c.  Bav-Rocffis  ♦  Investigate  all  day  rooM  for  ECO's.  liluaination 
level -required  in  these  areas  is  30  footcandles. 

analysis  of  the  buildi^'ventilation  systen  as  to  health  ”‘^*^1*’^;*^*=“' 
individual  room  requirements,  and  TOecher  the  system  meets  ASHSAa  standards. 

e  Cravings  for  these  buildings  maybe  reviewed  at  Building  203  at  Fort 
Myer,  VA.  telephone  ttuaber  703-6-96-6728  beeveen  the  hours  of  9  a.n.  and  3  p.m, 

11.  All  work  in  these  buildinp  must  be  scheduled  10  days  in  advance. 

^  irniirr-  ^  . . .ill,  rjlloetng  tab  re ; 

e - Dfiliaisy^^r  *7^5“  r/c^/J  ^  ^ 

b  .  '  n  i  ffl**  '  t  ■  ■  ■■/  ■'  ■  ■■  - 

Wodel  R»-fl dings  -  A/E  shall  model  chesi'ktildings  to  deteta^  ^-asx^ 
efficiency  and  potential  energy  savings  in  accordance  with  paragraph  7.4  of  the 
Scope  of  Work.  ... 

€°  ^^oduerion  Storage  -  A/F  shall  investigate  all  SCO's  to  ^teraine 

if  this  process  can  economically  reduce  the  peak  demand  of  electrical  use 
during  ths  cooling  se&soxi, 

-C  §-srid  bv  Ganarators  -  A/X  -shall  investigate  all  ECO's  to  detemine^if 
this *process  can  ecsnomically  reduce  the  peek  demand  of  electrical  use  during 
the  cooling  season. 
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DUPLICATE  HUMREns  OF  RLDS 


ANNEX  B 


REQUIRED  DD  rCRn  1291  DATA 


To  facnit3te  project  aeproval  t  the  fol  lowing  suspl ementa  1  ca?a 
shal 1  Oe  provlces: 

a.  In  title  block  clearly  identify  projects,  e.o.  £CI?.  QRIP, 

etc. 

b.  Ccmclcfte  description  of  each  Item  of  work  to  be  accsmo I  1  shec 
Including  quantity,  square  footage,  etc. 

c.  A  comoV ehens I ve  list  of  buildings,  rones  or  areas  Incfudlng 
building  numoers,  square  foot  floor  ares,  designated  teropcrary  or 
permanent,  and  usage  (adml n 1 strat Ion,  patient  treatment,  etc.)  • 

d.  List  references,  and  assumptions.- and  provide  calculatlong 
to  support  do  1  1  ar  and  energy  savings,  and  Indicate  any  added  costs. 

e.  Each  project  shall  be  keyed  to  Identify  maintenance  and  nev 

work  costs  .<  ; 


■  ( 1 )  If  B  spec 1 f I c  building,  rone ,  or  area 

sample  ca  1  cu lat Ions ,  Identify  building,  rone  or  area 
=  i-ntarlon,  scu^jr;  'zzz^^  z  -  znz,  vincow  and  •- 


Is 


used  for 
category. 


exposure. 

t 


(2)  Identify  weather  data  source. 

% 

(3)  Identify  Infiltration  assumptions  before  and  after 

Improvements.  *  *  . 


(A)  Include  source  of  expertise  and  demonstrate  savings 
claimed.  Identify  any  special  or  critical  environmental  conditions 
sucn  as  pressure  relationships,  exhaust  or  outside  air  quantities, 
temperatures,  humidity,  etc. 

f.  Claims  for  boiler  efficiency  I morovements  must  Identify  dsta 
to  support  present  properly  adjusted  boiler  operation  and  future 
expected  efficiency.  If  full  replaceisent  of  boilers  Is  Indicated.^ 
explain  rejection  of  alternatives  such  as  replace  burners, 
nonf unet I on  I ng  controls,  etc.  Assessment  of  the  complete  exist  In© 
Installation  Is  required  to  make  accurate  determinations  of  required 
r  ex.ro  f  1 1  act  I  ons . 
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fixtures,  and  wattage  or  each  fixture  being  deleted  anc  Installe 
New  lighting  shall  be  only  of  the  level  to  meet  current  criteria 
Lamo  Changes  In  existing  fixtures  Is  not  considered  an  £CIP  type 
project. 


••  w? 


ANNEIX  C 


EXrCLlTrvE  SUf-^I^ARY  GUlDFLTNg 

1.  I nrroduct { on 

2.  Sul  Id  Inc  Data  (tyo<fs,  numeer  or  almllar  buildings,  clzas,  g-tc.l 

3.  Present  Energy  Cons unot Ion. 

a.  ■  Total  Annual  Energy  Used. 

b.  Source  Energy  Used. 

Electricty  -  KWH.  Dollars.  BTU 
Fuel  -OJ 1  -  GALS,  Dollars,  BTU 

Natural  Gas  -  THEPnS,  DdoIIars,  BTU 
Propane.  -  GALS.  DdoIIars,  BTU 

Otner  -  qty.  Dollars,  BTU 

A.  Energy  Ccnservat'lon  Analysis.' 

.  ECOs  Investigated. 

‘ ,  ECOs  Pecomnended. 


’  FCOs  P’ijetted.  ttorcnltt  or  reasors] 

•  ECIP  Projects  Developed.  (Provide  list)* 


•  Non-ECIP  Projects  Developed.  (Provide  list)* 

7-  .  Operational  or  Policy  Change  Recotnraendat I ons . 

•  Include  the  following  data  from  the  Life  Cycle  Cost  Analysis 
summary  Sheets  the  cost  (construction  plus  SI  OH),  the  annual  cnerpv 
savings  (type  and  amount),  the  annual  dollar  savings,  the  SIR  and  Zhe 
the  analysis  date.  For  all  programmed  projects  also  Include  the  year 
tn  wn I ch  It  Is  programmed  and  the  programmed  year  cost.  Show  th'e' 
sfmele  payback  period  for  all  ECOs, 
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Energy  and  Ccst  Savfngs. 

.  Total  Potential  Energy  and  Cost  Savings. 

Percentage  of  Energy  Conserved. 

.  Energy  Use  and  Cost  Before  and  After,  the  .Energy  Censer  vet  for. 
Oooortun It t es  are  Imo I emented. 

incr^y  Plan. 

•  Project  Breakouts  with  Total  Cost  and  SIR. 

.  Schedule  of  Energy  Conservation  Project  I mo  1 ementat  I  on 


ANNEX  D 


GCVESNf-ENT-FURN  J  SHED  DATA 


on  tn?t  b/  Ccve.-nn,e.-,-. 


•  (a)  Energy  Resource  Mar^gefnen-t  Plan. 

u  Bi  !■ ;  ;  ;  L  ^  n  ■  ii  ,  -  t  »  — ^  . _ 

Heat  Ing;  C^0-3-2Sg.;'  Energy  Conservat  f  on;  r-'j-.I  !  ;  C 


-  *  Conservac fon  I nves'bnent  Program  (tCIP)  GufcSantr^^ 

dated  25  April  I'tSSj  CSmSCL-^U’-P’  / 

Crf-irla  Engineering  Weather  Data,  TM  5-600-2.  General 

Project 

•  I  . 

m  ‘  ^  5  f  Mil  t  ^ary  Construction  Armv  TMCav 

.r5-ior”S«*?-uc-,'!;‘’i  =?"  "'"--rv  PrS|;:iL,n^,  . 

VL  w ruction e  Project  Development  and  Desich  Approval*^  AP 

Snlral  PrIwtCfii  ^n’  *  ®n .  Minor  Construct  I  on ;  AP  420=^10. 

«nd  Personnel:  AP  i^z 


Army  Energy  P^torer— t  ^  vii.. 

‘ -X  *-".srcvement  Program. 

Sys^em^Elps/buTT^?*^^!”^^*  Engineer  Improvement  Recommendat I ©n 
oyswem  CEIRS)  bulletin,  Pop  purposes  of  cost  estimation. 

for  i’^non^EcTp^S^oJert.*  ccnwleted  Implementation  documen- 
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APPENDIX  B-  MEMORANDA  AND  LETTERS 


Engineering  Applications  Consultants,  P.C. 

9004-8  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703) 

978-7331 


ZELEPHOHE  CONVERS^ION  STIMMARY 

Project;  Energy  Savinas  Opportunity  Survey.  Fort  AP  Hill,  Virginia _ 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198'  EAC  Project  No.;  ?;?P9g.0Q 

From;  JJS _  Telephone;  _  Date;  2/1/93 _ 

To;  Jim  Hawk.  CENABEN-D  Telephone;  410-962-3778  Time;  11; 15  AM _ 

Discussion: 

1.  The  Original  ESOS  for  Fort  A-P.  Hill  was  updated  according  to  the  scope 
requirements.  The  results  of  the  updated  ECO^s  ha^e  shown  that  the 
majority  of  the  ECO"s  do  not  meet  the  current  ICXP  criteria  for  funding. 
The  energy  and  installation  costs  have  changed  resulting  in  the  change 
of  the  ECIP  funding  criteria. 

2.  The  second  part  of  the  scope  required  EAC  to  calculate  the  ' 
implementation  of  installing  new  controls  on  heat  pumps  to.  avoid  the  use 
of  the  electric  resistance  heat  as  a  source  of  heating.  The^ 
installation  cost  and  energy  savings  for  this  ECO  could  qualify  for  ECIP 
funding. 

3.  A  meeting  has  been  scheduled  for  Thursday  Feb^ary  11,  1993  at  10  am  to 
discuss  the  next  course  of  action  for  the  project.  Mr.  Hawk  indicated 
that  he  did  receive  our  letter  regarding  the  necessary  changes  to  the 
scope  of  work  in  order  to  have  the  study  to  be  accurate  and  effective  in 
applying  for  construction  funding. 

4.  Mr.  Hawk  indicated  that  the  interim  submission  will  be  delayed.  He  is 
currently  waiting  to  hear  if  the  funding  for  our  proposed  scope  changes 
will  be  availaible.  Submission  scheduling  will  be  discussed  when  Mr.* 

Hawk  meets  with  EAC  on  2/11/93. 


92008\telcfone\2193B 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:  Energy  Savings  Opportunity  Survey,  Fort  AP  Hill^  Virginia _ 

Contract  (Client  Project)  No.:  DACA  31-8 9-C-Q 198  EAC  Project  No.:  92008 . 00 

From:  Mr.  John  Solarczyk  Telephone:  703-978-0923  Date:  2-23-94 

To:  Mr  C.J.  Kohan^  Fort  Lee  Telephone:  804-734-3368  Time:  11:00  am 

Discussion:  RE:  FM  Radio  Controls 

1.  I  phoned  Mr.  Kohan  at  Fort  Lee  to  discuss  their  existing  Energy 

Management  Control  System  (EMCS)  controls.  Fort  Lee  presently  has  an 
EMCS  on  base  which  controls  the  base  lighting  and  HVAC  systems.  This 
system  uses  a  radio  frequency  signal  to  turn  lights  and  condensing  units 
off  during  periods  of  high  electrical  demand. 

The  Air  conditioning  units  on  base  are  grouped  into  four  sectors.  When 
the  demand  exceeds  a  certain  level  the  EMCS  will  shut  down  one  sector  at 

a  time  for  about  15  minutes.  The  EMCS  will  alternate  the  shutting  off 

of  each  sector  every  15  minutes. 

The  system  was  installed  in  the  early  80 's  and  several  upgrades  have 
been  implemented  on  the  system.  Mr.  Kohan  said  to  contact  Mr.  Ron  Brown 
at  Fort  Lee  for  more  detailed  information.  Mr.  Brown  operates  the  EMCS 
and  keeps  the  maintenance  on  the  system. 


Mr.  Ron  Brown 
EMCS  Operator 
Fort  Lee,  Virginia 
804-734-5168  or 
804-734-5230 


cc:  cc,pm 


92008\telefone\022394b  .tei 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  CX.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:  Energy  Savings  Opportunity  Survey^  Fort  AP  Hill^  Virginia _ 

Contract  {Client  Project)  No.;  DACA  31~89~C~0198  EAC  Project  No.:  92008 . 00 
From:  Mr.  John  Solarczyk  Telephone:  703-978-0923  Date:  2-23-94 

To:  Mrs.  Terry  Banks ^  A.P.  Hill  Telephone:  804-633-8468  Time:  10:30  am 

Discussion: 

1.  I  called  Terry  to  verify  the  numbers  of  new  buildings  and  buildings  with 
heat  pumps  that  we  sent  them  on  December  17,  1993.  Left  message  to 
return  my  call. 

2/24/94-  2:30  pm- 

Mr.  John  Culberson,  Fort  A.P.  Hill  staff  returned  my  phone  call.  There  are 
several  buildings  to  be  added  to  the  heat  pump  list.  His  records  indicate 
approximately  93  housing  and  our  records  only  indicate  53.  He  said  that  he 
wouild  update  the  building  lists  which  were  sent  to  Fort  A.P.  Hill  on  December 
17  and  fax  a  copy  to  EAC. 

Inaddition  to  the  heat  pump  buildings  list,  I  asked  him  to  review  the  new 
buildings  list  and  make  sure  the  numbers  are  correct  and  all  buildings  are  on 
the  list  which  were  built  after  1985.  He  said  he  would  verifty  all  numbers. 


John  Culberon  indicated  that  he  would  have  some  figures  faxed  up  to  EAC  on 
Friday  (2/25/94). 


cc:  cc,pm 


92008\telefonc\022494.tel 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:  Energy  Savings  Opportunity  Survey^  Fort  AP  Hill,  Virginia 
Contract  (Client  Project)  No.:  DACA  31-89~C-0198  EAC  Project  No.: 
From:  Mr.  John  Solarczyk  Telephone:  703-978-0923  Date: 
To:  Mr.  Milton  Seasile  Telephone:  703-978-0923  Time: 
Discussion:  RE:  FM  Radio  Controls 


92008.00 
2-18-94 
1:45  pm 


I  spoke  with  Mr.  Milton  Seasile  regarding  the  water  heater  controls  installed 
by  the  power  company.  He  indicated  that  the  controls  are  working  great  and 
they  hardly  notice  any  interruption  from  the  power  company  or  inconvenience 
when  it  occurs. 

I  asked  if  there  were  any  on  going  negotiations  with  the  power  company  to 
implement  a  similar  program  on  air  conditioning  units.  Mr.  Seasile  indicated 
that  there  was  talk  at  one  time,  however,  he  was  not  involved  in  the  talks. 

I  indicated  that  we  will  keep  in  contact  regarding  this  program. 


cc:  cc,pm 


92008\telefone\021894-2.tcl 


Engineering  Applications  Consultants,  P.C. 

9004-B  Cr^nwood  Ct.,  Burke,  Virginia  2201 5-1 679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:  Energy  Savings  Opportunity  Survey^  Fort  AP  Kill,  Virginia _ 

Contract  (Client  Project)  No.:  DACA  31-89-C-Q198  EAC  Project  No.:  920Q8 . 00 
From:  Mr.  John  Solarczyk  Telephone:  703-978“0923  Date:  2-18-94 

To:  Mr.  John  Peck,  Power  Co.  Telephone:  703-978-0923  Time:  10:15  am 


Discussion:  RE:  FM  Radio  Controls 

Rappahannock  Electric  Company  currently  supplies  power  to  Fort  A.P.  Hill. 

Mr.  John  Peck  is  the  Director  of  Field  Engineering  for  the  Bowling  Green 
District  (Fort  A.P.  Hill).  The  power  company  currently  has  the  ability  to 
turn  off  electric  water  heaters  using  a  similar  control  method  on  base. 

In  exchange  for  letting  the  power  company  turn  their  water  heaters  off  during 
periods  of  high  demand,  the  base  receives  free  maintenance  on  the  heaters,  a 
savings  of  $5.30  per  KW  for  demand  peak  shaving,  and  a  rider  credit  (reduced 
energy  charges)  for  the  period  the  water  heaters  were  turned  off. 

The  power  company  has  the  ability  to  turn  off  all  or  any  one  electric  water 
heater  via  a  signal  through  the  transmission  lines.  The  installation  cost  for 
the  hardware  and  software  was  $0  for  the  base.  The  power  company  is  in  the 
process  of  negotiating  with  the  utility  commission  to  implement  this  same 
technology  on  air  conditioning  units  at  Fort  A.P.  Hill.  Once  approval  is 
granted  through  the  commission  then  the  power  company  plans  to  implement  the 
program  to  it's  customers. 

The  power  company  is  currently  performing  studies  to  implement  the  system  on 
air  conditioning  units.  They  hope  to  have  results  from  the  study  showing 
approximate  savings  and  potential  problems  that  may  occur  soon.  Once  the 
studies  are  complete  and  approval  granted  from  the  Utility  Commision,  they 
will  have  a  plan  ready  for  implementation. 

Mr.  Peck  indicated  that  the  company  will  probably  implement  the  program  in  the 
same  manner  that  the  water  heater  program  was  implemented.  The  power  company 
will  pay  for  the  materials  and  installation  of  the  system  provided  the  client 
(Fort  A.P, Hill)  will  let  them  install  the  devices.  He  expects  the  program  to 
be  introduced  to  the  customers  in  less  than  two  years. 

Mr.  Peck  said  to  contact  Mr.  Trible  or  Mr.  Milton  Seasile  for  more 
information.  They  were  the  contacts  at  Fort  A.P.  Hill  on  the  program. 


cc:  Mr.  Hawk 

cc,  pm 


92008\telefone\02 1 894  .tel 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 

TELEPHONE  CONVERSATION  SUMMARY 

Project:  Energy  Savings  Opportunity  Survey^  Fort  AP  Hill,  Virginia _ 

Contract  (Client  Project)  No.:  DACA  31~89-C-Q198  EAC  Project  No.:  92008.00 

From:  Mr.  Tony  Battaglia _  Telephone:  205-690-2168  Date:  1-13-94 

To:  Mr.  Virender  Puri _  Telephone:  703-978-0923  Time:  _ 

Discussion: 

1.  Tony  has  received  our  two  letters  regarding  the  grouping  of  the 
buildings  and  the  discussion  of  the  comments. 

2 .  He  expects  to  be  on  travel  for  a  few  days  and  would  communicate  his 
comments  in  a  week  to  ten  days 


cc:  Mr.  Hawk 

John  Solarczyk 
cc,  pm 


92008\telefone\01 1394-2.tel 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burke,  Vfrginia  2201  5-1 679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 


Project:  Energy  Savings  Opportunity  Survey.  Fort  AP  HilK  Virginia 
Contract  (Client  Project)  No.:  DACA  31-89-C-0198 

To:  _JJS _  Telephone:  _ 703-978^0923 

From:  Jim  Hawk.  COE  Telephone:  _ 410-962-6704 

Discussion: 


EAC  Project  No.:  92008.00 

_  Date:  1-13-94 

_  Time:  11:00am 


The  information  we  sent  to  Jim,  Tony,  and  John  was  not  completely  what  they  were  looking 
for.  The  response  to  comments  was  approved.  They  were  also  looking  for  numbers 
(calculations,  savings,  cost,  etc.)  for  the  new  buildings  ECO's. 

I  explained  to  Jim  that  in  order  to  get  the  numbers  the  whole  report  will  have  to  be  revised 
and  organized  for  the  final  submission.  We  may  need  to  field  survey  for  a  day  or  two  and 
discuss  with  John  Phyllin  (Fort  A.P.  Hill)  the  building  grouping’s  list  and  what  ECO’s  would 
be  applicable  for  each  new  building. 

Jim  indicated  that  he  would  like  to  have  the  ECO's  packaged  up  for  the  final  submittal  in 
about  two  weeks  or  as  soon  as  possible.  I  indicated  that  we  were  waiting  on  him  to  tell  us  the 
next  course  of  action,  however,  we  will  now  proceed  with  the  final  report. 


92008\telefone\11394.tel 


Engineering  Applications  Consultants,  P.C, 

9004-B  Crownwood  Ct.^Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX;T703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:  Energy  Savings  Opportunity  Survey,  Fort  AP  Hill^  Virginia _ 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 . 00 

To:  JJS _  Telephone:  410-962-6704  Date:  1-3-94 

From:  Jim  Hawk^  COE  Telephone:  703-978-0923  Time:  8 : 30am 

Discussion: 


Jim  called  regarding  the  interim  meeting  in  November.  He  is  waiting 
for  response  to  comments  and  further  clarification  on  the  meaning  of  the 
comment  "Will  Comply"  and  how  the  questions  raised  will  affect  the  final 
submission  before  they  can  approve  the  interim  submission. 


92008\telefone\1394 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct..  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SOMHART 

Project:  Energy  Savinas  Otroortunitv  Survey,  Fort  AP  Hill,  Virginia 


Contract  (Client  Project)  No.:  DACA  31-89-C"0198  EAC  Project  No.:  92008.00 
From:  Telephone:  .  Date:  SO’* 93 

To:  CJricLx\\t^  Telephoned  ipZ/*Z"7iry  Time:  " 


To:  L>na.r\v€3 
Discussion: 


Telephoned  igZ/*Z"7iry 


Time: 


COS+  A.  i-rrw%+ur^  o  r®  v 

^|5.S5. 


92008\teiefoDe\mafter 


Engineering  Applications  Consultants,  P,C. 

9004-B  Crownwood  Ct.,  Burtce,  Virginia  22015-1679;  Rione  (703)  978*0923;  FAX:  (703)  978-7331 

TELEPKOfUE  CONVERSATION  SUmmRX 

Project:  Energy  _$avinas  Opoortun it v  Survey.  Fort  AP  Hill,  yirainia  _ _ 

contract  (Client  Project)  No-s  DACA  31-89-C-0198  lAC  Project  HOo  s  i?.QP,a....pO 

Prom:  ^4*5 _ •  _  Telephone:  ..  _  Date: 

Jo:  _ _  Telephone:  ^  ^^'2^  t  Time:  2 

Discussion: 

j  hA*'5^.«vjc. 

C>-r^  e»^  VnVPC  I  ^2  ^ 


92008Uelefooe\mftiter 


Engineering  Applications  Consultants,  P.C. 


9004-l>  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:,  Energy  Savinas  Opportunity  Survey.  Port  AP  Hill.  Virginia 


Contract  (Client  Project)  No.:  DACA  31-69-C-0198  EAC  Project  No.:  92008.00 
Prom:  Telephone:  5^^  Dat^: 

To:  HM  ^C>l  ^  pM  Telephone:  ^~T^~  0^ ZS  Time:  7'-3e^fy\ 

Discussion:  TViC  Ppmp  hovC  ^ 

6uC-  \^2  \  (c?iorr  ^  C>U>03oa 

0TDiO  a  J  1 . 5<V//r£?M 

L?a;vT-3  mo aJ? -*fc  05  HB3.D 

-M.SroM  .. 

y)t)'l\  ii-\  rn-otuS)  37  y  &■  OHl2i2? 

^6/\|  ^  U-lCVAoro 

rrvft  3^  £A4  ^  4“  3 1  £> 

M-roro  J  ^  KW/fOro 


feU?  )ZS3  : 


I  ^2.  pM)jLd9  s’saKiP^^^Soos/vo 
S-r'oKi  j  bSSGf^  j  C<?  Ww/t(>to 


6L6?  HH-  moc^J 

^L£BG(Z  )  g'K^^//ro^J 


92008\teiefoxie\master 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SXnOOlRr 

Project:  Energy  Savinas  Opportunity  Survey.  Fort  AP  Hill,  Virginia 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.: 

From:  "R\C-V<  LOajE _  Telephone:  Date: 

To:  ^  Telephone:  Time: 


92008.00 

339  PH 


Discussion: 


-The. 

5  P  OAm 

1  n^vL^rBo 


pip  <a  liO^-T  AM  Afio  ervt'^Kc.^  ^ 

pi-ear -rni  ksW- ^  O  4  "  iV)*-  ctoe'" 


92008\lsiefoQe\]naster 


Lams 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (70m  978-7331 


XELEPHONB  CONVERSATION  SUNNARY 

Project:  Energy  Savinas  Opportunity  Survey,  Fort  AP  Hill»  Virginia 
Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.; 

Prom:  ^\JsS  _  Telephone:  _  Date: 

To;  r)U>«JCAf4 Telephone:  5.S  0-‘72r?‘7  Time: 


Discussion: 


92008.00 
/2-»  )Zp- 


THE  CasT  fDL  "Pe.vV/J'T  BxT’££.vc?a.  i 

2.»Lp  2.  34}. 


92008Vtelefoiie\raafter 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 


Project:  Energy  Savinos  Opportunity  Survey.  Fort  AP  Hill.  Viroinia _ 

Contract  (Client  Project)  No.:  DACA  31-B9-C-0198  EAC  Project  No.:  92008.00 
^rotn:  Telephone:  ________  Date: 

To:  IpfZQ.  t  M.r~popc r*  Telephoned  ^33  ~  Tine: 


Discussion: 


/n  n^uz^i^o  1-T2.  A  Fi^uO 


IHZ  N\.r>c.'ro»'ri^  <2^r^  <4^<t/'Ko«vo  ^=5^ 

^"^Cocrr  “T^  W  Ow$aJ  . 


3^ 


92008\telefone\inaster 


Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPEOHE  CONVERSaTION  SOMMARY 

Pro j ©ct ;  Energy  Savinag  Opportunity  Survey,  Fort  AP.  HLll.  Virginia  _ 

Contract  (Client  Project)  No.?  DACA  31-89-0-0198  EAC  Project  Ho.s  f 2008. 00 

From?  PeVg>  _  Telephones  Date: 

To:  *^-^3 _  Telephone:  Tiiaes  fl 

Discussion: 


vr\ijir%^  rvc^^SLj  4u  b-O 

^ 't’Wi  S4vJi^  j 

Wits  c^ir^ck  4Vvc,  £>tjCS»^r»  ^uvtle^v,Wft-^ 


>  r>  C€ 


>V  0«»4'  ou-^  «■?  V-0*-e-\<t  ~ 


ei^lx^  \J,  p  fiott,  -fLt  C03*f7  I  rc^/-f-v>>r«v  '5’^  ^ 


92008\telefoDe\m«eef 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct..  Burke.  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SOMKART 


Pr o j ect :  (LrT  A  P  U  I  lL 


Project  No,: 
Prom: 


Telephone: 

/?o^) 
Telephone: 


To  :  AJ  C  M 

Discussion: 

i-  LeP+  'fa  ^erivEvi  Ccx,u 


EAC  Project  No.: 

,  Date:  JZ  - 1^ 

Lr33)  "  Time :  ^  ^  I  ^ 


e-^  i>  nc.  +*0  Kovn  1^0. n^oT 

Cor-rdl  <i^c.for-nJ^  CcoH .  >4 

e>rc.  ■  /72^  ^25.3  .  \r.clic^s^ 

-tJn^  ^to/itxoj/^  ‘p.e4*5c9r» rvcJ 

-Tlodce  f23C?iOPi'^i^'-  «.r.ao 

|_-72.-  -C-r;  5fcJir»8^^  @o*i,3S-S3^8 
y7^-  B.IWiij  (=33-S335 

/Z53-  Mod\<^)  t>(^M*  ic-i-Teo  /nj  '2&. 


eacformsVtelefone 


// 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  StJHKART 

Project:  A.  ^  HiLL 

Project  No.:  ^  2 QO Fj> 

From:  _ - 

To:  - 


EAC  Project  NOc 


_  Dater  isZzilz 

Telephone Time:  /  -  O 


Telephone: 


Discussion: 


A  ^ 

^  —  vScsHr^  tY^  ■»  X— \^.A<2,u/J  /X.K-*P  C-\\y '\  ^  '  U-v^  . 

>  »v-i 

I'l^  Oc^'Toe^^' 
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Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


telephone  conversazion  sumkare 

Project:  Pn<zrr'  A  \A\lL _ _ 


Project  No.: 
From: 


EAC  Project  No.: 


To :  ^AV£.  , 


u 


Telephone: 

^01 


Date: 


Telephone:  6  Z  )^21bS 


Time:  ^ ^ Z 


Discussion: 

r?*'  «  •  T  Ml  ^\000  -rn^ror\»&V«-^  iS  Te>r 

C^n-tr.^(l.r,j  'n«-=r  Cw  Kw^-  . 

Ty^a-  -r'ftCQ.Mo^  f*  /5kV6i9l.  TlJ  £■  I  I  )  oCly  U-ej^ 

1“)^  fc'^rry  (-n  2®  >  H  4r&vT-%«^-te,  TPk  l-i 

Dnl\,j  »h  C-fefres  Uk^V'^t  tfU73,Or-  a  »4  Tc4-v^  )^  1 1>\ V’  (lO‘p^^ 

•T“Dom  “riN4^C^#/\„ 

rVw-  TT-c-s- it>+ci- n  ct  Vc-i3i  os<^  5=T><i  'P\^£fc2£  fi-CSTi ^ 

rv  C^^^nMSor/cv'i:.  .5’0<rT/^po 


Hy.r^p'O  fa'T  Vi*'Cji 

drrcr''‘tv>  )-s -^jrwr  V>x  >4  ^  ^  . 


eacformsVtelefone 


STAHVit^ 
EASTING  MANUAL 
CONTROL  CHANGE* 
TERMINAL  OVER 

DESIG.  - 

T8^1A1Z17 


DELUXE  MANUAL 
CHANGEOVER 


DELUXE  AUTO 
CHANGEOVER 


COMMON 

i  POWER 

COM¬ 

PRESSOR 

1ST.STCL 

HEAT 


AUX.  HEAT 


C/0  VALVE 
HEAT 

C/O  VALVE 
COOL 

SYSTBa 

M0^8T0R 

EM.  HEAT 

MULTIPLE 
AUX.PSAT 
LOADS  □ 

CHECK 

LED 


D  T841A1217  provides  emergency  heat  system  monitor, 
and  aindiiary  h@at  LEOs.  If  you  don't  need  LEO  indira¬ 
tion.  use  T841A1050. 

B  Both  first  stage  heat  and  coot  are  ranneeted  to  Y 
terminai. 

1!  if  provided  on  ordinal  equipmenL 

O  Terminal  is  for  multi;^  second  stage  bads  such  as 
contactors,  sequencers,  or  relays. 

B  Terminal  X(C)  must  be  connected  to  transformer 
common. 


13  Leave  factory-installed  jumper  in  place. 

B  Optional  CHECK  LED.  Connect  XI  to  switdiing  device, 
jumper  X2  to  C. 

B  Fteld-instayed  X2  to  X  jumper  (provided). 

B  Optional  CHECK  LED  on  T861 1 G1 004.  Connect  L(F)  to 
XI;  jumper  X2  to  C. 

IE  T061 1  Rt 000  is  manual  changeover.  T861 1 Q1 004  is 
automatic  changeover. 


Post-It"  brand  fax  transmittal  memo  TSTT  eefpeg—  ► 


.-IS 


(Continuad  on  next  page) 


'DEC  14  'S2  HONEYWELL  INC 


P. 


(Continued  from  page  14) 

r—  TYPICAL  THERMOCTA-TS  AND  SUBBASES  -  HONEYWELL  MODEL  NUMBER  (CUSTOMER  PART  NUMBER) 


T84nCl009  (HHOTATIfiO) 

I  T572Gl075/Q672J1054(HH07AT17iyHH93AZ173) 
T872G10^672L10S2  (HH07P2085AIH93A2075A) 
I  T874C1166  (HH07AT160) 

T874D1272  (HH07AT162) 

j  T874G105aC1674J1035(HH07AT171/HH93AZ173A) 
T874G1 0SaQ674J1 1 18  (HH07AT171/HH93A2188) 
T874G105aQ674L1041  {HH07AT171/HH93A2175A) 
TB74G1055Q674L1397  {HH07AT171/HH93AZ18SA) 
T874G1 0KA3674P1 0(S  (HH07AT171/HH93AZ1 69) 
T874Gl071/QS74P1005(HH07ATl7iyHH93A2169) 

•  T874G1121  (HH07AT161) 

T874G1717/Q674J1167 

T874H1 0700674B1406  (HH07AT166/HH93A2200) 


T874H1070/Q674C1322  (HH07AT166/HH93AZ199) 
T874H108aA2674Bl406  (HH07AT166/HH93A2200) 
T874H1088/CJ674C1322  (HH07AT166/HH93A2199) 
T874J100aQ674L1074  (HH07AT175/HH93AZ186) 
T874L1000/Q674E1270  (HH07AT176/HH93A2189) 
T874L1018/Q674B1356  (HH07AT178/HH93AZ192) 
T874L1018A3674C1264  (HH07AT178WH93A2193) 
TB74R1319/Q674B1281  (42OH400083/42QH400103) 
TB74R1384^Q674L1439  ^H07AQ170/HH93AZ187) 
T874R1384A2674L1579  (HH07AQ170/HH93AZ198) 
T874V100aQ674Rl003  (HH07AT177/HH93A2190) 
T8085R1007/Q682L1002  (HH07AT07S/HH93A2159C) 
T808SR1023/Q682L1028  (HH07AT075C/HH93A2159C) 
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Project  No.:  _  EAC  Project  No.:  ‘i^.OOZ 

Prom:  5 _  Telephone:  _  Date:  Ij '  ^  -^2 

3^1  -3 

To:  St4Eg.g-Or)  ,  Telephone:  Time:  /  & 


Engineering  Applications  Consultants,  P.G. 


eac  fofxns\telft  fooe 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 


FAZ  TRANSMITTAL 


TO:  Fort:  A,P.  Hill 


ATTN :  Mr .  Dennis 


CLIENT  PROJ.  NO.  DACA  31-89-C-0198 


FAX  NO.  Y804)  633-8443 


DATE:  11-03-92 


RE:  Energy  Savinas  Opportunity  Survey 


F_brt_A_._P.  Hill.  Virginia, 


EAC  PROJECT  NO.  92008.00 


Gent:lemen: 

We  are  sending  you  the  following  items  consisting  of  pages  including  cover 

sheet « 


Hard  copy  to  be  sent: 


DESCRIPTION 


The  letter  dated  September  25  was  sent  to  Mr.  Ken  Comfort.  The  items  circled  have  not 


been  provided  to  EAC.  Enclosed  with  the  fax  is  a  list  of  buildings  that  need  to  be 


field  surveyed. 


If  you  do  not  receive  the  required  number  of  pages,  please  contact  sender  at  (703) 
978-0923. 

SENDER  John  Solarezvk 


September  25,  1992 


Department  of  the  Army 
Commander 
D.S.  Army  Garrison 
Fort  A.P.  Hill 

Bolling  Green,  Virginia  22427-5000 

Attention:  Mr.  Kenneth  Cc^fort,  Code  AFKA— FHE-PS 

Chief,  Engineering,  Flans  and  Services 

Re:  Energy  Savings  Opportunity  Survey 

Fort  AP  Hill,  Virginia 
Contract  Number;  DACA  31“=89‘=*C‘»0198 
EAC  Project  Humber:  92008*00 

Dear  Mr .  Comfort ; 

The  Fort  A.P.  Hill  Energy  Study  (Contract  Number  DACA  65-81-C-0021)  performed  in 
1981  is  being  updated  by  our  firm.  On  June  30,  1992,  we  had  a  meeting  with  Terry 
Banks,  John  Phyllin,  and  James  Hawk  (Baltimore  District  Corps  of  Engineers) 
concerning  the  updating  of  the  Fort  A.P.  Hill  Energy  Study.  In  order  to  complete 
the  study  we  will  need  the  following  information  from  you  as  soon  as  possible: 


1.  A  list  coordinating  the  existing  building  numbers  with  those  used  under 
Contract  DACA  65-81-C-0021  (Fiscal  Year  1981). 

2.  Identify  (on  the  s^e  list  as  provided  from  Number  1  above)  all  the 
buildings  that  have  been  demolished  since  the  date  of  the  study  (Fiscal 
Year  1981). 

3.  Provide  a  separate  list  of  newly  consliructed  buildings  and  their  drawings 
since  the  completion  of  DACA  65-81-C-0021. 

4.  Provide  a  list  of  current  buildings  and  their  drawings  with  heat  pun^s  as 
source  of  air  conditioning  and  heating* 

5.  Provide  drawings  for  Buildings  101,  126,  179,  214,  311,  313,  S20,  821, 
1290,  and  1528. 

^ Provide  up  to  5  years  of  energy  bills  for  all  fuels  (electric,  oxl, 
propane,  etc.)  used  at  the  post. 

contact  parsons  for:  ^ 

Access  and  other  general  information 
Utilities 


Working  hours  and  arrangements  for  access  to  the  buildings. 
Security  and/or  escort  requirements. 


Letter  of  authorization  to  perform  the  site  surveys.  Survey  personnel 
will  carry  this  letter  as  explanation  for  the  purpose  of  their  visit  when 
without  an  escort. 


11.  Parking  restrictions. 


Procedures  for  taking  pictures. 

Current  utility  rate  structures  for; 

gas  /propane / oil 
electric  service 

Projected  future  utility  rate  structures  for: 

gas  /propane /oil 
electric  service 

Account  and  contact  person  at  Rappahonock  Power,  and  authorization  for 
releasing  billing  information  and  tapes  for  power  consumption.  cJU 

Building  profiles  for  new  buildings  and  buildings  with  heat  pumps 
including  the  following: 

Number  of  people  that  normally  occupy  each  building. 

Maximum  listed  occupancy  for  each  building. 

Daily  schedules  for  use  in  each  building. 

(24  hours/day,  nights,  weekends  only,  etc.) 


Updating  the  study  will  entail  updating  old  calculations  to  new  standard 
calculations;  updating  construction  costs  for  proposed  energy  conservation 
opportunities  (ECOs);  identifying  ECOs  that  were  recommended  in  the  previous 
study  and  determine  if  any  of  them  were  implemented;  and  analyze  the  energy 
consumption  of  the  base.  The  above  mentioned  items  are  a  few  of  the  tasks 
involved  in  completing  this  study. 

Upon  receipt  of  this  letter,  if  you  have  any  questions  about  any  information 
requested,  please  don't  hesitate  to  call.  We  are  looking  forward  to  wor}cing  with 
you  on  this  project  and  will  be  talking  with  you  in  the  near  future. 

Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 


John  Solarczyk 
Mechanical  Engineer 

Enclosures:  List  of  Buildings  in  the  1981  Study 

jsrcag 
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1.0 


1 


2.0 


The  following  buildings  will  need  to  be  field  surveyed s 
M528;  J.252^->l253r^3507-^90, --4356^^248,  :l^2.37 , ^3€r^3S ,  >72,^37^3 
•SSS,  ie?,  2^9,  3^4,  43^,  Sii?,  '>432,  Is^S,  "isiO, '>60.2. 

Mechanical  Rosms  in  Buildings:  33J., 


3.0  A  list  of  buildings  that  are  winterised;  dates  they  are  winterised  and  dewinterised. 


4.0  The  LP  Gas  fuel  bills  for  the  past  5  years. 

Fuel  oil  #2  bills  for  September  and  October,  1991  and  January  and  October  1989. 
Electricity  bills  for  May  and  June  1989,  July  and  August  1990,  May  .and  December 
1991, 

5.0  The  military  aggregate  strength  for  1989-1992. 


7? 


Engineering  Applications  Consultants,  P.C. 


9004-B  Crownwood  Ct..  Burke,  Virginia  22015-1679;  F»hone  (703)  978-0923;  FAX:  (703)  978-7331 


TELEPHONE  CONVERSATION  SUMMARY 

Project:  Energy  Savinas  Opportunity  Survey,  Fort  AP  Hill>  Virginia _ 

Contracrt  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008.00 

From:  JJS _ _ _  Telephone;  (703 ^  978-092Pate;  11/2/92 _ 

To:  Ken  Comfort _  Telephone:  (804-*633>*8468 _  Time:  2  PM 

Discussion: 

1.  Left  Message  for  Mr.  Comfort  to  return  my  call. 


I  IV  A  .-I  &V>lVA>ry^ 

W  vn.-i-  'b-ee.v^  A-u.  EAC-  .  “X  W  te^o«»VcLp 

•  «*  So&ri  O.S  'po*Sl<^Li6.- 


-^-  -  P.wet>  fre-ns,  AOOi-nonau 
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October  27,  1992 


Department  of  the  Army 
Baltimore  District 
Corps  of  Engineers 
31  Hopkins  Plaza 
Baltimore,  Maryland  21201 

Attentions  Mr.  James  Hawk  (Code  CENABEN-t)),  Room  1423 
Project  Manager 


Re:  •  Energy  Savings  Opportunity  Survey 
Fort  AP  Hill,  Virginia 
Contract  Numbers  DACA  31— 89-C-0198 
EAC  Project  Number:  92008.00 

Gentlemen: 

We  have  performed  a  limited  survey  on  the  following  buildings:  101^  126,  179, 
311,  313,  820,  821,  and  1290  to  determine  if  any  of  the  previous  recommended  ECOs 
have  been  implemented . 

Buildings  101  and  126  have  been  remodeled  since  the  study  was  completed.  Addi¬ 
tional  insulation,  storm  windows,  and  aluminum  siding  was  added  to  these  build¬ 
ings.  Building  179  consists  of  company  head  (juarters  barracks  and  a  dining 
facility.  The  dining  hall  has  been  closed  for  conversion  to  a  gymnasium  and 
storage  area.  Building  313  is  the  post  fire  station.  An  addition  was  made  to 
this  building  in  1986  to  house  the  firefighters.  The  addition  utilizes  its  own 
heating  and  air  conditioning  system  and  a  hot  water  heater.  The  modifications 
to  these  buildings  will  impact  the  synergistic  affect  for  the  energy  savings 
calculated  in  the  previous  report. 

Since  the  completion  of  the  Energy  Savings  Of^rtunity  Survey  at  Fort  A.P.  Bill, 
110  new  buildings  have  been  constructed  in  lieu  of  the  estimated  12  new 
buildings.  The  new  buildings  will  be  categorized  under  the  subgroups  in  the 
initial  report.  We  will  field  survey  12  of  the  110  new  buildings  to  verify  the 
new  construction  characteristics. 

There  are  66  buildings  on  Fort  A.P.  Hill  that  utilize  heat  pump  systems.  We  will 
computer  model  3  of  the  66  buildings  to  determine  their  existing  energy  use  and 
to  determine  the  effects  of  installing  automatic  control  systems  for  heat  pui^s 
to  avoid  the  use  of  electric  heat  elements  as  a  primary  source  of  heat.  This 
will  be  a  separate  section  in  the  report.  All  the  buildings  on  the  post  having 
heat  pumps,  new  or  existing,  will  be  classified  in  this  group.  One  of  each  of 
the  following  building  types  shall  be  computer  modeled:  A  masonry  structure,  a 
wood  frame  structure,  and  a  metal  skin  structure. 


Synergistic  affects  between  the  recommended  ECOs  and  the  addition  of  heat  pump 
controls  will  be  considered  in  the  calculation  of  energy  use  and  savings.  The 
construction  cost  and  energy  savings  (if  any)  from  the  addition  of  heat  piamp 
controls  will  then  be  added  to  the  base-wide  energy  savings  and  construction  cost 
figures  in  the  report. 

We  will  contact  you  in  the  next  few  days  to  discuss  in  further  detail,  the 
modifications  or  changes  that  may  need  to  be  made  to  the  contract.  If  you  have 
any  questions  regarding  the  project^  please  don't  hesitate  to  contact  us. 

Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 


Virender  Puri,  P.E. 
President 

js:cag 
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A  Professional  Burke,  Virginia  22015-1630 

Corporation  (703)  978-0923 


Ocrober  21,  1992 


Deparrment  of  the  Arniy 
Baltimore  District 
Corps  of  Encineers 
31  Hopkins 

Baltimore,  Maryland  21201 

Attention:  Mr.  James  Hawk. (Code  CSNABEN-D),  Room  1423 
Project  Manager 


Re:  Energy  Savings  Opportunity  Survey 

Fort  A?  Hill,  Virginia 
Contract  Number:  DACA  31-89-C-0198 
SAC  Project  Number;  92008.00 

Gentlemen: 

We  have  performed  a  limited  survey  on  the  following  buildings:  101,  126,  179, 
311,  313,  820,  821,  and  1290  to  determine  if  any  of  the  previous  recommended  SCOs 
have  been  implemented. 

Buildings  101  and  126  have  been  remodeled  since  the  study  was  completed.  Addi¬ 
tional  insulation,  storm  windows,  and  aluminum  siding  was  added  to  these  build¬ 
ings.  Building  179  consists  of  company  head  quarters  barracks  and  a  dining 
facility.  The  dining  hall  has  been  closed  for  conversion  to  'a  gymnasium  and 
storage  euraa.  Building  313  is  the  post  fire  station.  An  addition  was  made  to 
this  building  in  1986  to  house  the  firefighters.  The  addition  utilises  its  own 
heating  and  air  conditioning  system  and  a  hot  water  heater.  The  modifications 
to  these  buildings  will  impact  the  synergistic  affect  for  the  energy  savings 
ca.lculated  in  the  previous  •  report . 

Since  the  completion  of  the  Energy  Savings  Opportunity  Survey  at  Port  A.P.  Hill, 
110  new  buildings  have  been  constructed  in  lieu  of  the  estimated  12  new 
buildings.  The  new  buildings  will  be  categorized  under  the  subgroups  in  the 
initial  report.  We  will  field  survey  12  of  the  110  new  buildings  to  verify  the 
new  construction  characteristics. 

There  are  66  buildings  on  Port  A.P.  Hill  that  utilize  heat  pump  systems.  We  will 
computer  model  3  of  the  66  buildings  to  determine  their  existing  energy  use  and 
to  determine  the  effects  of  installing  automatic  control  systras  for  heat  pumps 
to  avoid  the  use  of  electric  heat  elements  as  a  primary  source  of  heat.  This 
will  be  a  separate  section  in  the  report.  All  the  buildings  on  the  post  having 
heat  pumps,  new  or  existing,  will  be  classified  in  this  group.  One  of  each  of 
the  following  building  types  shall  be  computer  modeled:  A  masonry  structure,  a 
wood  frame  structure,  and  a  metal  skin  structure. 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


September  25 ^  1992 

Department  of  the  Army 
Commander 

0.S.  Army  Garrison 
Fort  A.P.  Hill 

Boiling  Green,  Virginia  22427-5000 

Attention:  Mr.  Kenneth  Comfort,  Code  AFKA-FHE-PS 
Chief,  Engineering,  Plans  and  Services 

Re:  Energy  Savings  Opportunity  Survey 

Fort  AP  Hill,  Virginia 
Contract  Number:  DACA  31-89-C-0198 
EAC  Project  Number:  92008.00 

Dear  Mr.  Comfoirt: 

The  Fort  A.P.  Hill  Energy  Study  {Contract  Number  DACA  65-81-C-0021)  performed  in 
1981  is  being  updated  by  our  firm.  On  June  30,  1992,  we  had  a  meeting  with  Terry 
Banks,  John  Phyllin,  and  James  Hawk  (Baltimore  District  Corps  of  Engineers) 
concerning  the  updating  of  the  Fort  A.P.  Hill  Energy  Study.  In  order  to  complete 
the  studv  we  will  need  the  following  information  from  you  as  soon  as  possible: 


1. 


2. 


■9 


4. 


5* 


6. 


7. 


8. 

9. 


A  list  coordinating  the  existing  building  numbers  with  those  used  under 
Contract  DACA  65-81-C-0021  (Fiscal  Year  1981). 

Identify  (on  the  same  list  as  provided  from  Number  1  above)  all  the 
buildings  that  have  been  demolished  since  the  date  of  the  study  (Fiscal 
Year  1981). 

Provide  a  separate  list  of  newly  constructed  buildings  and  their  drawings 
since  the  completion  of  DACA  65-81-C-0021. 

Provide  a  list  of  current  buildings  ‘  and  their  drawings  with  heat  pumps  as 
source  of  air  conditioning  and  heating. 

Provide  drawings  for  Buildings  101,  126,  179,  214,  311,  313,  820,  821, 
1290,  and  1528. 

Provide  up  to  5  yecurs  of  energy  bills  for  all  fuels  (electric,  oil, 
propane,  etc.)  used  at  the  post. 

Contact  persons  for: 

Access  and  other  general  information 
Utilities 

Working  hours  and  arrangements  for  access  to  the  buildings. 

Security  and/or  escort  requirements. 


10. 


11. 


2  . 


Lattier  of  aut:horizat:ion  to  perform  the  site  sixrveys.  Survey  persom^i 
will  carry  this  letter  as  explanation  for  the  purpose  of  their  visit  uhmn 


without  an  escort. 

Parking  restrictions. 

Procedures  for  taking  pictures. 
Current  utility  rate  structures 


for: 


gas /propane/oil 
electric  service 

14.  Projected  future  utility  rate  structures  for: 

gas / propane /oil 
electric  service 

15 .  Account  and  contact  person  at  Rappahanock  Power ,  and  authorisation  for 
.  releasing  billing  information  and  tapes  for  power  consumption. 

16.  Building  profiles  for  new  buildings  and  buildings  with  heat  pumps 
including  the  following: 

Number  of  people  that  normally  occupy  each  building. 

Maximum  listed  occupancy  for  each  building. 

Daily  schedules  for  use  in  each  building. 

(24  hours/day,  nights,  weekends  only,  etc.) 


Updating  the  study  will  entail  updating  old  calculations  to  new  stand^d 
calculations;  updating  construction  costs  for  proposed  ener^  conservatxon 
opoortunities  (ECOs);  identifying  ECOs  that  were  recommended  in  the  previous 
study  and  determine  if  any  of  them  were  implemented;  and  analyze  the  energy 
consumption  of  the  base.  The  above  mentioned  items  are  a  few  of  the  tasks 
involved  in  completing  this  study. 


Uoon  receipt  of  this  letter,  if  you  have  any  questions  about  any  information 
requested,  please  don't  hesitate  to  call.  We  are  looking  forward  to  worlcing  with 
you  on  this  project  and  will  be  talking  with  you  in  the  near  future. 


Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 


John  Solarczyk 
Mechanical  Engineer 


Enclosures:  List  of  Buildings  in  the  1981  Study 
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Engineering  Applications  Consultants,  P.C. 

9004-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978*7331 


TELEPHONE  CONVERSATION  SUMMARY 


Project:  Enercrv,  Savinas  Opportunity  Survey,  Fort  AP  Hill,  Virginia _ 

Contract  {Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008.00 


From:’  John  Solarczvk  Telephone:  703-978-0923 
To:.  John  Phillvn^  DEH  Telephone:  804-633-8255 


Date:  09/23/92 


Time:  8:30  a.m. 


Discussion: 


Discussed  updating  the  energy  study  performed  under  Contract  DACA  65-81- 

C-0021  (Fiscal  Year  1981);  and  requested  the  following  information: 

a.  A  list  coordinating  the  existing  building  numbers  with  those  used 
under  Contract  DACA  65-81-C-0021  (Fiscal  Year  1981). 

b.  Identify  all  buildings  that  have  been  demolished  since  the  date  of 
the  study. 

c.  Provide  a  separate  list  of  newly  constructed  buildings  since  the 
completion  of  Contract  DACA  65-81-C-0021. 

d.  Provide  a  list  of  current  buildings  with  heat  pumps  as  a  source  of 
A/C  and  heating. 

e.  Provide  drawings  for  Buildings  101,  126,  179,  214,  311,  313,  820, 
821,  1290,  1528. 

f.  Provide  up  to  5  years  of  energy  bills  (electric,  natural  gas>  oil, 
propane,  etc.)  of  the  post /buildings. 

Mr.  Phillyn  indicated  that  Mr.  Ken  Comfort,  Deputy  Director  for  DEH,  is 

our  point  of  contact.  He  can  be  reached  at  804-633-8468. 

Mr.  Solarczyk  called  Mr.  Comfort's  office  and  left  a  message  for 

Mr.  Comfort  to  call  Mr.  Solarczyk. 


Prepared  by  John  Solarczyk 
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BUILDING  IlH 


RZCOMENDATION 

YES 

NO 

Night  Setback 

Replacement  of  inefficient  Light  Fixtures 

Ceiling  Insulation 

1/ 

Wall  Insulation 

Wall  Insulation  ( CMD  wall ) 

1/' 

Caulking  and  Weatherstripping 

storm  Windows  al."  P a/\i  e. 

Replace  Inefficient  Site  Lighting 

Overhead  Door  Replacement 

Ma 

NJa 

Timer  Switches  (water  pumps,  etc. 

Water  Heater  Controls 

Solar  Domestic  Water  Heater 

Trombe  Wall  Adaptation 

Conversion  To  Wood  Stoker  Boiler 

Photocell  and  Time  Clock  Controls  for  Lighting 

Replacement  of  Stand.  Fluor,  with  High  Eff.  Light 

1 — 

Selective  Switching  of  Lights 

High  Efficiency  Motors 
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Domestic  Hot  Water  Circulating  Pump  Controls 

Insulated  Damper  Panels 

Elimination  of  Domestic  Hot  Water  in  Admin  Bigs. 
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Selective  Switching  of  Lights 
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Insulated  Damper  Panels 
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Ceiling  Insulation 
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Overhead  Doer  Reolacement 


Timer  Switches  (water  pumps,  ( 


Water  Heater  Controls 


Solar  Domestic  Water 


Trombe  Wall  Adaptation 


Conversion  To  Wood  Stoker  Boiler 


Photocell  and  Time  Clock  Controls  for  Lighting 


Replacement  of  Stamd.  Fluor,  with  High  Ef: 


Selective  Switching  of  Lights 


High  Efficiency  Motors 


Domestic  Hot  Water  Circulating  Pump  Controls 


Insulated  Damper  Panels 
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Photocell  and  Time  Clock  Controls  for  Lighting 


Replacement  of  Stand.  Fluor,  with  High  Eff.  Light 


Selective  Switching  of  Lights 


High  Efficiency  Motors 


Domestic  Hot  Water  Circulating  Pump  Controls 


Insulated  Damper  Panels 


Elimination  of  Domestic  Hot  Water  in  Admin  Bigs. 
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Timer  Switches  ( water  pumps ,  etc . 


Water  Heater  Controls 


Solar  Domestic  Water  Heater 


Trombe  Wall  Adaotation 


Conversion  To  Wood  Stoker  Boiler 


Photocell  and  Time  Clock  Controls  for  Lighting 


Replacement  of  Stand.  Fluor,  with  High  Eff.  Light 


Selective  Switching  of  Lights 


High  Efficiency  Motors 


Domestic  Hot  Water  Circulating  Pump  Controls 
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CaulJcing  and  Weatherstripping 


Storm  Windows 


Replace  Inefficient  Site  Lighting 


Overhead  Door  Replacement 


Timer  Switches  ( water  pumps ,  etc . 


Water  Heater  Controls 


Solar  Domestic  Water  Heater 


Tromhe  Wall  Adaptation 


Conversion  To  Wood  Stoker  Boiler 


Photocell  and  Time  Clock  Controls  for  Lighting 


Replacement  of  Stand.  Fluor,  with  High  Eff.  Light 


Selective  Switching  of  Lights 


High  Efficiency  Motors 


Domestic  Hot  Water  Circulating  Pump  Controls 


Insulated  Damper  Panels 


Elimination  of  Domestic  Hot  Water  in  Admin  Bigs. 
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Lighting  Tvte: 


Heating  System  Type: 
Cooling  System: 
Approximate  Aae: 


New  Additions: 


Size: 


Exposure : 


ADDITIONAL  COMMENTS 


PKOJECT  NO 


92008 


DATO;  V  f! 


PROJECT:  ESOS  AT  FORT  A.  P.  HUX  AND  FORT  BELVOIR 


fieu)  survey  form 


BtrruDiNG  #  ,  /2g3 

SPACE  ID 


I 


PORT  A.  P.  HILL 

SPACE  USAGE  C^l,  O^^fTT^OL 


ENVELOPE  CHARACTERISTICS  (TYPE  AHD  CONSTRUCTION)  ; 


WSJLLS 


-r  r-- 


R00F/O:iLING  (TOP  FLOOR  ONLX) 


\ 


^WIMDOWS 


'  c. '  3  r  • 


STORM  WINDOWS 


INTERNAL  LOADS; 

NUMBER  OF  PEOPLE 

LIGHTING: 


J  SpiSr 

??  'if  Tfa  4-  570 


TYPE 

riOOr'^ 

HO.  OF  FIXTURES 

WATTAGE 

TXPE 

HO.  OF  FIXTURES 

WATTAGE 

EQUIPMENT: 


COMPUTERS: 

APPLXAHCES: 


NO « 


(Ltr^ 


TTPB 


WATTS  (OR  HEAT  ODTPXJT) 

HO.  WATTS  _ 

HO. _ WATTS  _ 


HOURS  OF  OPERATIONS 


October  13,  1992 


Directorate  of  Engineering 
and  Housing 


TO  WHOM  IT  MAY  CONCERN; 

The  persons  in  possession  of  this  letter  are  performing  an 
energy  opportunity  survey  at  Fort  A.P.  Hill.  The  study  is  being 
conducted  by  Engineering  Applications  Consultants  under  contract 
number  DACA  31-89-C-0198 .  If  you  have  any  questions  or  concerns 
please  contact  the  Environmental  Office  (Terry  Banks  or  John 
Phillips)  at  ext.  255. 
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Engineering  Applications  Consultants,  P.C. 

90C4-B  Crownwood  Ct.,  Burke,  Virginia  22015-1679;  Phone  (703)  978-0923;  FAX:  (703)  978-7331 

FIELD  SURVEY  REPORT 

Project::  Energy  Savinas  Oooortunitv  Survey,  Fori:  A«P.  Hill,  Virginia _ 

Contract  (Client  Project)  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008.00 

Place:  FORT  A.P.  HILL  _ Date:  10/26/92 _ 

Purpo  s e :  FIELD  SURVEY _ 


1.  Completed  a  survey  of  10  out  of  11  buildings.  The  following  buildings 

were  completely  surveyed  to  determine  if  any  additions,  alterations, 
remodeling,  etc.  was  completed  after  FY1980;  101,  126,  214,  311,  1528, 

179,  820,  821. 

2.  The  following  mechanical  rooms  were  not  accessible:  311,  820,  821,  179. 
The  mechanical  rooms  in  these  buildings  house  the  boilers,  A/C  Units  and 
hotwater  heaters. 

3.  A  complete  survey  for  building  1528  needs  to  be  completed. 

4.  Building  313  is  now  a  firehouse  and  an  addition  was  added  in  1988-89. 

The  addition  houses  firemen  fulltime  and  has  its  own  heat  pump  system 
and  electric  hot  water  tank.  The  firehouse  is  having  its  oil  fired 
boiler  replaced  in  1992. 

5.  Buildings  101  and  126  have  undergone  major  renovations  in  1986  and  1988. 
Each  building  had  additional  insulation  added,  new  aluminum  siding,  and 
new  heat  pump  systems.  Building  126  had  a  new  roof  installed  at  the 
time  of  renovation.  Building  101  is  currently  under  contract  for 
replacement  of  it's  roof. 
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Cooling  System; _ _ 
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ADDITIONAL  COMMENTS 

4 


pc’/y  I  ^1^^^  /-^  ySfiA 


/if /^e>a  ~P ^ 


cu/  Po/C 


O  C  k  UoflP  <.(Y1  oW 

l^'l^>4c^  '^'^5  000-] 

5or  ■ 

\\2.AM£.  VJcaA ^^Q-'T'II.TJ  tO  \\co^  PtZ-'j'P  3/^^ 

(SPR  V\C><OQL  -  3^‘0  RLA 

V 

IfO 

Zov 

XO  5PUJ  ;  T.oo-lSo'^ ^  Uo  \v6V^p 

2.^0  -2^3d  j 

'2a'Z.  2^^  )^-5  ^ '-\c?a. 

L-£>ij)  h\\tu  Cicr  AMpi-''  ^2- 

feu- 

M6o*^»  e>Wci20C3ot7J  a 

t>  i2.‘  ^2.12'2- 

AOin4*««»  "  W|^7’o6<'« 

bB«e->  -  ~) 


\ 


3Sc\ 


BUILDING  '' 


-^2X)I  (5  207) 


PJECOMENDATION 


Night  Setback 


Replacement  of  inefficient  Light  Fixtures 


Ceiling  Insulation  Q.-\ 


Wall  Insulation 


Caulking  and  Weatherstripping 


Storm  Windows 


Replace  Inefficient  Site  Lightijig — • 


Water  Heater  Controls 


Solar  Domestic  Water  Heater 


Trombe  Wall  Adaptation 


Conversion  To  Wood  Stoker  Boiler 


Photocell  and  Time  Clock  Controls  for  Lighting 


Replacement  of  Stand.  Fluor,  with  High  Eff.  Light 


Selective  Switching  of  Lights 


High  Efficiency  Motors 


Domestic  Hot  Water  Circulating  Pump  Controls 


Insulated  Damper  Panels 


Elimination  of  Domestic  Hot  Water  in  Admin  Bigs. 


Reduction  of  Window  Galzing 


Insulation  of  Hot  Water  Heaters 


Lighting  Type:. 


New  Additions: 


Heating  System  Type;. 

Cooling  System:. _ 

Approximate  Age: _ 


Size: 


ADDITIONAL  COMMENTS 


Exposure:. 


””^£,100  v’-ft-T  > aCi  —  \  ‘\'SLr  WjwoSVTS"  ^a6Ah  ■  w/ 1  NT€.«.vts«. 

/  .SV-y 


S+1)  ^  ,  ,  :5J»<\i, 

“0  «t,iv  Vx^'V,'^ 

C^e>k.r  zBC’v-j  iPVr:^ 

Oor>''^t>^S'SPW“  t  I  ^  ^  cS?.  3"^L^j  \  3o  ZwE  ^ 

Pc\»o  K,>'r«a.  '^2-Z.30^j  I  i9 

C.-Z'Z.  \3lb5'^  \6o  LVol 

bA  \>s,  o)iY  P*^  '  3S'-  5 
6?  N  0  (p<73^ 

<5^r\>ki  :TH  PMCoI  L 


Cs?  Ca  1 1  > 

r(\ociJ  io6\\0it>C?3Dd  1^9)  j  '^^^fi\’]\ 

Qosl'XdD-  (({/60fh 

j'lp 

.  i^i 


4  x^  Sk^") 


Cfti&Ofrr  ^e.fct'  fov/fi 

rnoJU^i  ^E>o  o"Z5\o  5fceiAL - 

<^6.-^  Ci)  ^  i(p.^  e.uA  j  ^'■pi.aa  S^jo^Vo 

fixN.  (^z>  ^^-ZSON/;  I  ^ 

:jiu>«a.i^Ai.'  Zoy-;i3©^  j  o  1  W<>^  .1^1^ 


.-as^  Tb-v. 

Accsta*'^  lT«:fc-~o 

<lVa'-prvv»t> 

SSEi^oo^'b^Boo  Zoi’/zio 

J  OOUg 

Z<>-23 

’^DlfSQ 

'gs  t\i  0)^^^  CBoo 

ni 

33-3  ^ 

^d>J‘7l; 

f-s&ic  ESot-  n 

Vv>-«.<^  5&2?^0<^?51D 

A— 

(£)L^~^^ 

BUIXiDING  /  *7  'i  /'3  S'  bic*;' , 


RECOMENDATION 

IMPLEMENTED 

YES 

NO 

Night  Setback 

Replacement  of  inefficient  Light  Fixtures 

Ceiling  Insulation 

N 

Wall  Insulation 

Wall  Insulation  (CMU  wall) 

Caulking  and  Weatherstripping 

Storm  Windows 

j 

Replace  Inefficient  Site  Lighting 

“Ni 

’ 

Overhead  Door  Replacement 

Timer  Switches  ( water  pumps ,  etc , 

Water  Heater  Controls 

Solar  Domestic  Water  Heater 

IBII 

Trombe  Wall  Adaptation 

n 

Conversion  To  Wood  Stoker  Boiler 

Photocell  euid  Time  Clock  Controls  for  Lighting 

Replacement  of  Stand.  Fluor,  with  High  Eff .  Light 

Selective  Switching  of  Lights 

High  Efficiency  Motors 

Domestic  Hot  Water  Circulating  Pump  Controls 

Insulated  Damper  Panels 

Elimination  of  Domestic  Hot  Water  in  Admin  Bigs. 

Reduction  of  Window  Gal zing 

Insulation  of  Hot  Water  Heaters 

Lighting  Tyne ;  ?-(L _  Heating  System  Type: 

Cooling  System: _ 

Approximate  Age: _ 


New  Additions: _ _  Size: _ _  Exposure: 


ADDITIONAL  COMMENTS 

•  CL-b-^^J  'Iz  1^(3 

'bs'-os-i.'^  (iCcnruv^,  ^ 


^Zf-i  ‘’i  o-^  D  vTo  />  i  • 


7 


rcN 


e»(j-rP'-?r  '^>T&3m  ST^jv\  Vv/^T^ 

IMU  S^S's'  ^ 

Cf^:^  ?6'/*>2  -7'?£>.£f 

5*1' 


^i^srf  u:>«5fcx\ 


6<o3 


1373 


-  Uo4-Mj«5)e>^ 

•C)-*4s'5c> 

H64r2.C. 

^►■olo  Ujts 


BUILDING  I J _  r  (2  -  ■'i  W  ^  a  o  =->- 


RECOMENDATION 

IMPLEMENTED 

YES 

NO 

Night  Setback 

\ 

Replacement  of  inefficient  Light  Fixtxires 

Ceiling  Insulation 

Wall  Insulation 

Wall  Insulation  (CMU  wall) 

X 

Caulking  and  Weatherstripping 

X 

Storm  Windows 

Xj 

Replace  Inefficient  Site  Lighting 

Xj 

Overhead  Door  Replacement 

X. 

Timer  Switches  ( water  pumps ,  etc . 

X 

Water  Heater  Controls 

Solar  Domestic  Water  Heater 

X 

Trombe  Wall  Adaptation 

X 

Conversion  To  Wood  Stoker  Boiler 

X 

Photocell  and  Time  Clock  Controls  for  Lighting 

X 

Replacement  of  Stand.  Fluor,  with  High  Eff.  Light 

Xi 

Selective  Switching  of  Lights 

- 

X 

High  Efficiency  Motors 

X 

Domestic  Hot  Water  Circulating  Pump  Controls 

HI 

H 

Insulated  Damper  Panels 

X 

Elimination  of  Domestic  Hot  Water  in  Admin  Bigs. 

\ 

X 

Reduction  of  Window  Galzing 

\ 

Insulation  of  Hot  Water  Heaters 

■i 

H 

Lighting  Type: _  Heating  System  Type: 

Cooling  System: _ 

Approximate  Age:___ 


New  Additions: _  Size: _  Exposure: 


ADDITIONAL  COMMENTS 

.4// 


Oi/p 


(j-3ortAa  liT^ 


)v<\(j^ 


UJ^ 


r- 


rot»«u^';  Ho  2Z5 


^.Ji^UcJ^  '  ^5'©' 

3M: . 


BUILDING 


m, 


-7s 


IMPLEMENTED 


RECOMENDATION 


Night  Setback 


Replacement  of  inefficient  Light  Fixtures 


Ceiling  Insulation 


Wall  Insulation 


Wall  Insulation  (CMU  wall) 


Caulking  and  Weatherstripping 


Storm  Windows 


Replace  Inefficient  Site  Lighting 


Overhead  Door  Replacement 


Timer  Switches  (water  pumps,  etc. 


Water  Heater  Controls 


Solar  Domestic  Water  Heater 


Trombe  Wall  Adaptation 


Conversion  To  Wood  Stoker  Boiler 


Photocell  eind  Time  Clock  Controls  for  Lighting 


Replacement  of  Stand.  Fluor,  with  High  Eff.  Light 


Selective  Switching  of  Lights 


High  Efficiency  Motors 


Domestic  Hot  Water  Circulating  Pump  Controls 


Insulated  Damper  Panels 


Elimination  of  Domestic  Hot  Water  in  Admin  Bigs. 


Reduction  of  Window  Galzing 


Insulation  of  Hot  Water  Heaters 


V^3  '  2^3  1^  ^  o\\} 

53S£>C-^fy, 

^  Hbvj  \\?.H]3j)  //£>Wi 


0>\/<g.4:.W 


Sof5o  9u 


ol  ^  d  06 


rap 


&\Jr^rr^'\r^  ).)t)V^  5*'  j 

Uipkrc|^ 

IX  yo  »6 

^Loluz,Lc^r 


f^^el^JH.  3%&^  ooSS3c> 

n^r63<s^5^ 

2o^-232>j 


2k2  ^  l6C>^r‘ 

3S'.6eu3^  »3")U2fl  ^  .^i  AJBT^  -Zd  txj 


0^^  )  2-'“  H^'P^W  ^\cwTr»c.ia4^  ^  ^”T  ft  r&  5l^£ 


A  <C  Ls>l^^  .  . 

moose  H£?6fl-OC7^-  3d<=>  “^"ZZ  pe>-  • 

5-eif  \  cj>  ~X3^  ^HOO 

^fuypoa,-  W^l Z.OO  -^Z.3o  *  4  6?<5W-&  lU/g  .2.?6j^  \V>^  I/Y^oKvn/ 


V^SATe^^ 

MDe>A  ■ZO'r-ZSo  1^, 

5a  ©e  2>  ZO^-  230  3  ;$;) 


(^OUC  ^£>.5^ 

h  Z'J  -e 


build:  NG  ^2-C 


Solar  Domestic  Water  Heater 


Trombe  Wall  Adaptation 


Conversion  To  Wood  Stoker  Boiler 


Photocell  and  Time  Clock  Controls  for  Lighting 
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Insulated  Damper  Panels 
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FORT  A.P.  HILL  BUILDING  USE-GROUP  SUMMARY 
FIGURE  1 


FORT  A.P.  HILL 

BUILDING  CLASSIFICATION  BY  USE-GROUP 


BUILDING 

AREA 

USER 

NUMBER 

GROUP 

101 

05080 

A-1 

103 

00430 

104 

01464 

105 

02273 

109 

01525 

11'3 

02400 

115 

00480 

116 

02050 

120 

21600 

121 

01455 

122 

01455 

123 

02400 

124 

02490 

126 

02490 

127 

02490 

128 

02668 

129  • 

01600 

134 

00962 

135 

02144 

136 

00900 

137 

01740 

139 

00800 

140 

00310 

144 

02720 

145 

01918 

158 

00361 

163 

01920 

201 

03106 

214 

11191 

217 

02088 

224 

03555 

250 

02720 

251 

05022 

304 

01213 

312 

01537 

742 

03066 

815 

01023 

816 

01023 

817  ■ 

01023 

818 

01023 

1201 

00700 

1206 

01024 

1220 

03819 

1221 

00505 

1225 

01024 

1227 

00528 

1231 

02079 

1247 

01800 

BUILDING 

AREA 

NUMBER 

1252 

05000 

1253 

05000 

1262 

03240 

1527 

01728 

1535 

01934 

20'01 

00800 

9071 

03240 

NUMBER  OF 

BUILDINGS  =  55 

178  . 

00060 

226 

01008 

512 

00960 

714 

01920 

807 

00960 

1304 

00960 

1404 

00960 

1504 

00960 

1604 

00960 

1630 

02535 

1632 

02535 

1633 

01330 

1634 

02535 

1650 

03663 

1654 

01330 

1656 

03361 

1664 

03661 

1672 

02535 

1673 

01330 

1677 

02535 

1679 

02535 

1683 

025-35 

1684 

01330 

1685 

02535 

1687 

02535 

NUMBER  OF 

BUILDINGS  =26 

117 

02400 

118 

02400 

119 

02400 

125  • 

02541 

1.30 

00861 

131 

00861 

132 

00800 

133 

00800 

146 

02200 

174 

04800 

179A 

05681 

205 

0190  6 

207 

00444 

USER 

GROUP 


A-1 


A-1 


TOTAL  AREA  =  138, 136 


A- 2 
A- 2 


TOTAL  AREA  =  76,830 


B-1 

B-1 


BUILDING 

AREA 

USER 

NUMBER 

GROUP 

208 

05220 

B-1 

209 

00532 

B-1 

211 

00995 

215 

02400 

254 

01526 

290 

01056 

292 

01056 

293  ■ 

01175 

294 

01175  ■ 

308 

03247 

309 

03247 

310 

03247 

311 

03247 

320 

00528 

321 

00528 

322 

00528 

323 

00528 

324 

00528 

325 

00528 

326 

00528 

327 

00528 

328 

00528 

329 

00528 

330 

00528 

331 

00528 

332 

00528 

333 

00528 

334 

00528 

335 

00528 

336 

00528 

337 

00528 

338 

00528 

339 

00528 

340 

00528 

341 

00528 

342 

00528 

343 

00528 

344 

00528 

345 

00528 

346 

00528 

347 

00528 

348  ■ 

00528 

349 

00528 

350 

00528 

351 

00528 

352 

00528 

353 

00528 

354 

00528 

355 

00528 

356 

00528 ■ 

357 

00528 

BUILDING 

AREA 

NUMBER 

358 

00528 

359 

00528 

360 

00528 

361 

00528 

362 

00528 

363 

00528 

712 

00960 

713 

00960 

715 

00960 

801 

02740 

364 

00528 

1205 

00788 

1350 

06202 

1351 

06202 

1352 

06202 

1353 

03966 

1354 

02240 

1355 

03156 

1356 

06726 

1357 

06202 

NUMBER  OF 

BUILDINGS  =84 

253 

01152 

1526 

07563 

1528 

07563 

1529 

07563 

1532 

07563 

1.533 

07563 

NUMBER  OF 

BUILDINGS  =  6 

1635 

03441 

1636 

03441 

1637 

09633 

1638 

09633 

1639 

09633 

1640 

09633 

1642 

09633 

164-3 

09633 

1644 

09633 

1645  ■ 

09633 

1646 

09633 

1647 

09633 

1648 

09633 

1649 

03441 

1651 

03441 

1652 

09633 

1653 

09633 

1655 

03441 

1657 

09633 

USER 

GROUP 


B-1 

B-1 

B-1 


TOTAL  AREA  =  127,281 


B-2 

B-2 

B-2 


B-2 


TOTAL  AREA  =  38,967 


B-3 

B-3 


7 


BUILDING 

NUMBER 


AREA 


USER 

GROUP 


1658 

09633 

1662 

09633 

1663 

09633 

1666 

09633 

1667 

09633 

1668 

09633 

1669 

09633 

1671 

03441 

1680 

03441 

1681 

03441 

1682 

03441 

1688 

09683 

1689 

09683 

1691 

09683 

1692 

09683 

1693 

09683 

16'95 

09683 

1696 

09683 

1694 

09683 

B-3 

B-3 


B-3 

B-3 


NUMBER  OF  BUILDING  =  38  TOTAL  AREA  =  310,726 


102 

01604 

106A 

04636 

142 

03384 

313 

05171 

708 

00260 

808 

04036 

1214 

08712 

1224 

01024 

1226 

02000 

1248 

07500 

1282 

00067 

C-1 

C-1 


C-1 

C-1 


NUMBER  OF  BUILDING  =  11  TOTAL  AREA  =  38,394 


148 

149 
151 

219 

220 
258 
374 
501 
705 
803 
1203 
1213 
1219 
1222 
1237 


00100 

00128 

01098 

00136 

00064 

00064 

00100 

00087 

00087 

00087 

03600 

00069 

00960 

00087 

15000 


C-2 

C-2 


C-2 

C-2 


8 


BUILDING 

AREA 

USER 

NUMBER 

GROUP 

1290 

09306 

C-2 

1301  , 

00087 

C-2 

1326 

02400 

1327 

02400 

1335 

00080 

1336 

37800 

1340 

07200  . 

1401 

.  00087 

1501 

00087 

1545 

02400 

1546 

02400 

1601 

00087 

C-2 

1611 

01502 

C-2 

NUMBER  OF  BUILDINGS 

=  28 

TOTAL  AREA  =  87,503 

10  6B 

00800 

C-3 

108 

01525 

C-3 

182 

01824 

206 

00792 

222 

01856 

257 

02584 

575 

04000 

711 

00400 

730 

00960 

985 

00032 

986 

00392 

989 

00392 

1207 

00392 

1208 

02995 

1210 

.  00740 

1211 

00946 

1213B 

00256 

1215 

04000 

1216 

04000 

1217 

04000 

1221 

00960 

1230  . 

.  00120 

1268B 

00280 

1293 

00193 

1296 

04000 

1323  ■ 

00960 

1324 

00960 

1423 

00960 

1425 

00960 

1429 

00196 

1474 

00064 

1523 

00960 

1524 

00960 

1538 

00960 

C-3 

1623 

00960 

C-3 

BUILDING 

AREA 

USER 

NUMBER 

GROUP 

1624 

00960 

C-3 

2002 

03200 

- 

C-3 

r-  r\  A  ^ 

NUMBER  OF  BUILDINGS  =  38  TOTAL  AREA  =  59,483 


143 

172 

179B 

216 

303 

811 

812 

813 

814 


03788 

04272 

06275 

03500 

05268 

03189 

03189 

03189 

03599 


D-1 

D-1 


D-1 

D-1 


NUMBER  OF  BUILDINGS 


TOTAL  AREA  =  32,193 


820  06176 

1525  12000 


D-2 

D-2 


NUMBER  OF  BUILDINGS  =  2 


TOTAL  AREA  =  18,176 


175 

00200 

1204 

01280 

1641 

11070 

1659 

11070 

1690 

11070 

D-3 

D-3 

D-3 

D-3 


NUMBER  OF  BUILDINGS  =.  5 


TOTAL  AREA  =  34,690 


227 

00819 

305 

01250 

306 

01250 

506 

00720 

530 

01000 

707 

01494 

708 

01656 

804 

01920 

821 

05984 

1320 

00240 

1320 

01000 

1521  ■ 

00240 

1522 

01000 

1622 

01000 

E-1 

E-1 


E-1 

E-1 


NUMBER  OF  BUILINGS  =14 


TOTAL  AREA  =  19,573 


63 

00108 

67 

00108 

246 

00045 

252 

00.57  6 

E-2 

E-2 

E-2 

E-2 


BUILDING 

NUMBER 

AREA 

265 

00108 

412 

00143 

413 

00142 

527 

00045 

529 

00090 

531 

00143 

723 

00108 

724 

00108 

725 

00108 

726 

00108 

728 

00108 

733 

00090 

745 

00144 

746 

00144 

748 

00143 

806 

00800 

826 

00144 

828 

00144 

830 

00032 

831 

00041 

839 

00143 

847 

00108 

916 

00108 

924 

00108 

928 

00143 

980 

00108 

1001 

00108 

1003 

00108 

1006 

00108 

1008 

00143 

1024 

00144 

1108 

00143 

1109 

00144 

1110 

00144 

1114' 

00144 

1116 

00144 

1202 

00143 

1219 

00108 

1241 

00533 

1242 

00533 

1254 

00143 

1256  ■ 

00108 

1257 

00108 

1260 

00108 

1261 

00108 

1263 

00143 

1306 

00108 

1307 

00108 

1308 

00108 

1309 

00108 

1310 

00108 

USER 

GROUP 

E-2 

E-2 


E-2 

E-2 


H 


BUILDING 

AREA 

USER 

NUMBER 

GROUP 

1311. 

00108 

E-2 

1312 

00108 

E-2 

1313 

00108 

1314 

00108 

1315 

00108 

1316 

00108 

1317 

00108 

1318 

00108 

1330 

00108 

1331 

00108 

1332 

00108 

1403 

00090 

1405 

00090 

1406 

00108 

1407 

00108 

1408 

00108 

1408 

00108 

1410 

00108 

1411 

00108 

1412 

00108 

1413 

00108 

1414 

00108 

1415 

00108 

1416 

00108 

1417 

00108 

1418 

00045 

1419 

00045 

1420 

00045 

1428 

00144 

1506 

00108 

1507 

00108 

1508 

00108 

1509 

00108 

1510 

00108 

1511 

00010 

1512 

00108 

1513 

00108 

1514 

00108 

1515 

00108 

1516  . 

00108 

1517 

00108 

1518  ■ 

00108 

1520 

00045 

1541 

00108 

1543 

00108 

1548 

00108 

1619 

00090  ■ 

1661 

00108 

1670 

00144 

E-2 

S1272 

00108 

E-2 

NUMBER  OF  BUILDINGS  =107 


TOTAL  AREA  =  13,961 


BUILDING 

AREA 

USER 

NUMBER 

GROUP 

50 

00064 

F-1 

51 

00064 

F-1 

105A 

00086 

111 

00384 

114 

01440 

12  6 

00176 

152 

00048 

153 

00152 

161 

00108 

162 

04800 

164 

00528 

166B 

00512 

170 

00800 

171 

00064 

176 

00108 

181 

07633 

183 

00108 

185 

01100 

187 

00294 

188 

00240 

189 

00240 

221 

00960 

228 

04000 

229 

04000 

231 

00108 

232 

00108 

233 

00108 

234 

00108 

235 

00108 

236 

00196 

240 

00108 

241 

00045 

242 

00108 

247 

00108 

249 

00108 

253 

01152 

255 

00168 

256 

00392 

259 

00045 

263  • 

00720 

264 

00245 

266 

00108 

269 

00081 

286 

01200 

381 

00210 

384 

00072 

398 

00108 

399 

00512 

F-1 

404 

00108 

F-1 

/ 


u 


BUILDING 

AREA 

USER 

NUMBER 

GROUP 

405 

00108 

F-1 

406 

00108 

F-1 

407 

00108 

408 

00108 

409 

00108 

415 

00196 

516 

00108 

517 

00108 

518 

00108 

• 

519 

00108 

520 

00108 

521  ■ 

00108 

522 

00108 

523 

00108 

524 

00108 

525 

00108 

526 

^  00108 

710 

05000 

718 

00108 

719 

00108 

721 

00108 

722 

00108 

731 

00960  , 

736 

00408 

737 

01100 

738 

00540 

743 

00114 

744 

00113 

840A 

00108 

840B 

00800 

844A 

00108 

844B1 

00800 

845A 

00108 

846A 

00108 

848A 

00108 

848B2 

00800 

849 

01100 

850A 

00108 

852A 

00108 

852B 

.00800 

854A 

00108 

856  • 

01200 

900 

00600 

903 

00108 

904 

00108 

907 

00108 

908 

00108 

909 

00108 

909B2 

00160 

910 

00160 

F-1 

911 

00108 

F-1 

BUILDING 

AREA 

USER 

NUMBER 

GROUP 

912 

00108 

F-1 

915 

00160 

F-1 

919 

00160 

924 

00108 

925 

00392 

937 

02460 

977 

00160  • 

978 

00160 

979 

00160 

981 

00160 

.  987 

00392 

990 

00160 

1002 

00108 

1004 

00108 

1007 

00108 

1013 

00108 

1015 

00108 

1016 

00108 

1022 

00108 

1023 

00108 

1025 

00108 

1101 

00108 

1105 

00108 

1106 

00192 

1107 

00192 

1203 

00204 

1209 

07633 

1212 

00130. 

1214 

00143 

1218 

04000 

1228 

00448 

1232 

04000 

1233 

01995 

1234 

00800 

1235 

01920 

1236 

00160 

1238 

00800 

1239 

00960 

1240 

00756 

1244 

01680 

1256 

00108 

1265- 

00108 

1266 

00108 

1273B 

00192 

1274 

00800 

1275 

00800 

1276 

00800 

1277 

00800 

1278 

00800 

1279 

01920 

F-1 

1281 

01920 

F-1 

BUILDING AREA 
NUMBER 


1284 

1288 

1292 

1294 

1295 

1297 

1298 

1299 
1305 
1333 
1337 
1432 
1505 
1559 

1561 

1562 
1605 
1610 
1612 
1621 
1631 
1660 

1675 

1676 
1678 
1686 
1697 

2003 

2004 
2-005 
2006 

2007 

2008 

2009 

2010 
2011 
2012 
2013 
2016 
2018 
FO107 
SO802 
S0991 
TO190 
T0927 
T1245 


05000 

07500 

00960 

03000 

00192 

00800 

02880 

10000 

01840 

01100 

00120 

00243 

04000 

00196 

00280 

00196 

00024 

00240 

00240 

OHIO 

02369 

00400 

OHIO 

OHIO 

02369 

02369 

00400 

00403 

00403 

01500 

01500 

01500 

01500 

01500 

01500 

01500 

01500 

01500 

00096 

01920 

00760 

00160 

01500 

00880 

00450 

01680 


USER 

GROUP 

F-1 

F-1 


F-1 

F-1 


NUMBER  OF  BUILDINGS  =  200 


TOTAL  AREA  =  149,038 


TOTAL  NUMBER  OF  BUILDINGS 


623 


GRAND  TOTAL  AREA  =  1,144,951 


CLIMATOLOGICAL  DATA 


/7 


LATITUDE; 


NORMALS,  MEANS,  AND  EXTREMES 

RICHMOND.  VIRGINIA  ^ 

•N  LONGITUDE:  77°20’W  ELEVATION:  ET.  GRNO  IGA  8AR0  178  TIME  ZONE:  EASTERN  WBAN:  13^ 

I  I-'I  JAN  I  FEB  I  MAR  |  APR  |  MAY  |jUNE|JULY|  AUG  I  SEP  I  OCT  I  NOV  |  DEC  |  YEAR 


TEMPERATURE  °F: 

Ncrma I s 

■  “Oa  i  I  \  flax  i  mum 
-Oa i  i y  Mini  mum 
-Month  1 y 

Ex  tr^mec 

-Record  Highest- 
-Year 

-Record  Lowest 
-Year 


NORMAL  DEGREE  DAYS: 
^rHeat  f  ng 

^  'Cool  ing  tbase^S*^^! 
X  OF  POSSIBLE  SUNSHINE 


MEAN  SKY  COVER  i tenths) 
Sunrise  -  Sunset 
MEAN  NUMBER  OF  DAYS: 

Sunr i se  to  Sunset 
-C lean 

-Partly  Cioudy 
-  -Cl  oudy 
Prec ip  i  tat  ion 
.01  inches  or  more 
Snow, Ice  pel  lets, hall 
1.0  inches  or  more 

Thunderstorms 
Heavy  Fog  Visibility 
1/4  mile  cr  less 
Temperature  °F 
-Max i mum 

S0°  and  above 
32°  and  below 

-M i n i num 

32°  and  below 
0°  and  below 


4b. 7  4<5.b 

26.5  28.1 

36.6  3d. 8 


60.5  50.2 
37.3  28.6 
48.8  38.8 


1850  1832  1838  1880  1841  1852  1877  1883  1854  1841  1874  1871  JUL  1877 
-12  -10  11  23  31  40  51  46  35  21  10  -1  -12 
1840  1836  1860  1885  1856  1867  1865  1834  1874  1862  1833  1842  JAN  1840 


10.0  12.0  11.7  11.7 
13.8  11.2  12.5  12.1 


8.3  11.6 


54  10.3 


46|  15.81  13.7  14.5  13.0  13.8  11.2  12.5  12.1  12.1 

8.3  10.8  8.3  10.7  8.5  11.1  8.8  7.8' 

1.1  0.6  0.1  0.0  0.0  0.0  0.0  0.0 


62  21.4 

62  0.4 


AVG.  STATION  PRESS. (mb)  181012.8  1012.6  1010.81008.3  1008.3  1008.5  1010.1  1011.2  1012.3  101 3 . 4  101 3 . 2  |l01 3 . 7 


RELATIVE  HUMIDITY  (Z) 
Hour  01 

nlur  13  Ti«el 


PRECIPITATION  (inches): 


57  77 

57  80 

57  57 

57  68 


80  77 

84  81 

51  55 

68  69 


-Norma  ? 

3.23 

3.13 

3.57 

2.80 

3.55 

3.60 

-Maximum  Monthly 

54 

7.87 

5.87 

8.65 

7.31 

8.87 

8.24 

-Year 

1878 

1878 

1884 

1887 

1872 

1838 

-Mini  mum  Monthly 

54 

0.64 

0.48 

0.84 

0.64 

0.87 

0.38 

-Year 

1881 

1878 

1866 

1863 

1%5 

1880 

-Maximum  in  24  hrs 

54 

3.31 

2.67 

2.88 

2.87 

3.08 

4.61 

-Year 

1862 

1878 

1881 

1887 

1881 

1863 

iw.  Ice  pe  I  I ets ,ha i  1 

-Maximum  Monthly 

54 

28.5 

21.4 

18.7 

2.0 

T 

0.0 

-Year 

1840 

1883 

1%0 

1840 

1808 

-Maximum  In  24  hrs 

54 

21.6 

16.8 

12.1 

2.0 

T 

0.0 

-Year 

1840 

1883 

1862 

1840 

1888 

an  Speed  ( mph ) 

45 

8.1 

8.6 

8.1 

8.9 

7.8 

7.4 

3.38  44.07 
7.07  18.87 
1873  JUL  1845 
0.40  0.26 
1880  SEP  1878 
3.16  8.78 
1858  AUG  1855 


12.5  28.5 
1858  JAN  1840 
7.5  21.6 
1866  JAN  1840 


Prevailing  Direction 
through  1863 
Fastest  Obs.  1  Min. 
-Direct  Ion  (  !  !  ) 
-Speed  (MPH) 

-Year 
Peak  (3ust 

-0 i rec  t i on  ( ! ! ) 
-Speed  (mph) 

-Date 


1888  MAY  1888 


1888  MAY  1888 


(!!)  See  Reference  Notes  on  Page  68. 
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HEATING  DEGREE  DAYS  Base  65  deg.  F 


RICHMOND.  VIRGINIA 


SEASON 

JULY 

AUG 

SEP 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

NAY 

iUNE 

TOTAL 

1 

0 

0 

7  3 

1  75 

5  2  8 

89  1 

89  7 

862 

4  3  4 

2  1  8 

1  02 

1 

4  1  99 

1  9fe  3- b4 

o 

o 

7  1 

1  97 

4  39 

1  004 

828 

80  1 

537 

308 

1  2 

4  2  8  7 

1 9fe4- 85 

0 

0 

32 

352 

4  02 

8  7  8 

909 

728 

874 

339 

XI 

34 

4  18  1 

1 9fe5- 

0 

8 

25 

275 

498 

7  28 

1  04  3 

759 

538 

37  1 

1  33 

27 

4  4  0  1 

1 9fe&-b7 

0 

0 

^4  7 

293  . 

4  8  8 

833 

738 

84  1 

580 

230 

1  7  1 

1  *7 

4  1  98 

1 9b7- 88 

0 

0 

84 

258 

823 

708 

958 

887 

4  1  8 

1  91 

88 

0 

4  187 

1 9b8-fe9 

0 

0 

O 

1  8  1 

403 

88^ 

957 

783 

895 

237 

•  8  8 

0 

4  1  8  o 

1 989-70 

0 

0 

45 

221 

54  1 

907 

10  7  8 

778 

877 

231 

5  1 

0 

4  5  2  7 

1 970-7 1 

0 

0 

1  2 

1  24 

445 

758 

980 

709 

827 

295 

1  04 

3 

4  0  3  5 

T  971 -72 

0 

0 

1  1 

89 

5  1  2 

528 

748 

788 

554 

288 

58 

2  1 

35  7  3 

1 972- 73 

0 

0 

1  7 

285 

5  1  3 

588 

843 

735 

394 

247 

79 

0 

3701 

1 973-74 

0 

0 

5 

1  83 

4  14 

74  4 

589 

89  1 

455 

204 

75 

5 

3345 

T  974-75 

0 

0 

82 

31  0 

5  1  3 

71  5 

748 

854 

804 

388 

4  4 

1 

4  0  17 

1 975-78 

0 

0 

27 

1  21 

358 

770 

91  7 

480 

388 

227 

78 

1  1 

3373 

1 978-77 

0 

1 

1  5 

332 

880 

889 

1  227 

880 

388 

1  78 

42 

7 

4  3/5 

1 977-78 

0 

0 

4 

259  ' 

401  1 

784 

974 

984 

827 

235 

88 

i 

434  1 

1 978-79 

0 

o 

1  8 

214  : 

388  1 

894 

878 

1011 

439 

2  1  8 

4  4 

3882 

1 979-80 

0 

0 

8 

242 

353  i 

898 

808 

835 

54  1 

1  35 

4  7 

2 

3  8  8  7 

1 980-8 1 

0 

0 

1  4 

287  : 

557  ; 

8  1  3 

1  042 

833 

828 

1  71 

1  07 

0 

4230 

1 981 -82 

0 

1 

29 

273 

473 

834 

1  029 

845 

488 

280 

1 

405  7 

1 982-83 

0 

8 

1  0 

21  3 

399  : 

585 

838 

71  8 

445 

282 

89 

2 

3585 

T  933-04 

0 

1 

88 

238 

475 

887 

994 

589 

857 

282 

93 

3 

4  3  0  3 

T  394_g5 

0 

0 

73 

57 

548 

531 

997 

892 

484 

1  77 

35 

5 

3597 

T  9g5_g3 

0 

0 

3  1 

1  1  4 

257 

838 

888 

71  3 

485 

1  87 

78 

3 

3572 

1 988-87 

0 

1  8 

24 

1  72 

478 

74  1 

931 

777 

550 

31  7 

57 

0 

408  1 

T  33  7-33 

0 

0 

5 

370 

409 

877 

1  008 

748 

527 

279 

79 

32 

4  1  32 

,1  9  8  8-89 

o 

0 

27 

381 

425 

794 

898 

709  : 

548 

293 

1  08 

0 

3959 

T  333-30 

0 

3 

38 

1  81 

488 

1  038 

574 

472 

438 

258 

50 

3 

35  1  9 

1 990-91 

0 

0 

33 

1  48 

385 

574  , 

782  ' 

582 

443 

1  93 

27 

1 

3  1  28 

1 991 -92 

0 

0 

25 

1  90 

458 

837  ; 

Refer-eoce  Notes  otn  Page  feB  . 
Page  5A 


COOUNG  DEGREE  DAYS  Base  65  deg.  P  Richmond.  Virginia 


YEAR 

JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

1  989 

0 

0 

O 

21 

90 

328 

4  17 

321 

1  47 

28 

0 

0 

1  350 

1  9  70 

0 

o 

0 

35 

1  85 

328 

4  18 

4  1  O 

3  1  3 

87 

0 

0 

1  758 

1971 

0 

0 

o 

O 

58 

297 

387 

327 

209 

82 

2,2 

5 

134  5 

1  972 

0 

0 

7 

30 

52 

1  80 

381 

328 

1  78 

9 

8 

0 

117  1 

1973 

0 

0 

1  3 

4‘2 

91 

338 

391 

395 

231 

.  32 

9 

2 

154  4 

19  74 

0 

0 

1  O 

58 

1  08 

1  80 

377 

340 

1  4  1 

-  21 

2  8 

O 

1259 

1  9  75 

0 

0 

0 

1  8 

1  35 

287 

348 

433 

1  85 

51 

1  8 

0 

14  33 

1  978 

0 

8 

9 

99 

91 

307 

389 

337 

1  33 

1  2 

O 

0 

138  5 

1  977 

0 

0 

22 

8  8 

1  48 

258 

51  3 

487 

289 

24 

27 

0 

1814 

19  78 

0 

o 

O 

1  2 

112 

302 

393 

475 

283 

1  5 

0 

1 

1573 

19  79 

0 

0 

1  8 

30 

117 

1  88 

374 

404 

1  95 

42 

9 

o 

1375 

1980 

0 

0 

1 

25 

1  57 

243 

472  1 

494 

31  3 

23 

1 

0 

'1  729 

1  981 

0 

o 

1 

45 

89 

395 

458  1 

319 

1  89 

1  8 

0 

o 

1492 

1  982 

0 

0 

O 

1  3 

1  81 

259 

428  ! 

.  323  1 

1  57 

43. 

-1  3 

7 

.  1  424 

198  3 

0 

0 

O 

23 

1  08 

325 

452  i 

405  1 

207 

•  27 

0 

o 

1  54  7 

1  984 

0 

0 

0 

1  O 

114 

392 

348  ! 

381  ! 

1  54 

1  00 

0 

2 

■  1  499 

1  985 

0 

4 

20 

94 

1  39 

290 

44  1  ! 

392  : 

21  3 

51 

1  O 

0 

1854 

1  988 

0 

0 

8 

1  9 

1  42 

344 

498  : 

308  i 

205 

79 

0 

1  809 

1  987 

0 

0 

O 

2 

1  38 

329 

51  3 

427  ; 

227  ! 

0 

3 

0 

1  837 

1  988 

0 

0 

3 

1  8 

1  08 

289 

488 

485 

137  ! 

1  2 

0 

14  78 

1  989 

0 

3 

24 

27 

88 

34  1 

403 

331 

21  8  ; 

42 

4 

o 

1481 

1  990 

0 

1 

43 

51 

81 

31  2  ' 

470 

358 

1  77 

98 

0 

2 

1589 

1  991 

0 

o 

1  O 

53 

254 

31  8 

494 

428 

227 

40 

3 

0 

1825 

See  Refer-eoce  Notes  on  Page  feB  . 
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ENERGY  CONSUMPTION  TABULATIONS 


[Engineering 
Axpplications 
onsultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGIHEERING  ANALYSIS 


Sheet 

of 

_ H.vJEg.6>c.4 

Byf  ,55 

Project:  Fort 

1 

A.  P.  Hill  ESOS 

Date:  2-28-94 

Contract  No.: 

DACA  31-89-C-0198 

EAC  Project  No.:  92008 
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ELECTRICITY  BILLING 


FY  1989 


MONTH 

KWH 

KU 

$ 

JANUARY 

844,680 

1,852 

$49,911.68 

FEBRUARY 

898,500 

1,969 

$53,402.19 

MARCH 

647,850 

1,749 

$40,797.32 

APRIL 

580,350 

1,740 

$35,016.60 

MAY 

661,930  " 

2,014 

$42,140.29 

JUNE 

954,030 

1,812 

$55,412.00 

JULY 

773,580 

1,548 

$47,705.50 

AUGUST 

700,180 

1,362 

$37,862.11 

SEPTEMBER 

607,450 

1,676 

$36,652.70 

OCTOBER 

658,280 

1,447 

$33,391.54 

NOVEMBER 

857,820 

1,755 

$47,433.94 

DECEMBER 

1,172,580 

2,080 

$62,623-13 

TOTAL 

9,357,230 

21,005 

$542,349.00 

FY 

1990 

MONTH 

KWH 

KU 

$ 

JANUARY 

686,650 

1,615 

$40,664.91 

FEBRUARY 

767,950 

1,819 

$46,273.12 

MARCH 

722,130 

1,812 

$42,765.85 

APRIL 

541,630 

1,344 

$34,898.54 

MAY 

634,300 

1,312 

$34,348.71 

JUNE 

674,008 

2,265 

$45,758.56 

JULY 

686,352 

1,934 

$38,017.40 

AUGUST 

588,853 

1,657 

$33,779.04 

SEPTEMBER 

485,762 

1,052 

$30,849.08 

OCTOBER 

462,231 

1,287 

$25,740.42 

NOVEMBER 

531,204 

1,490 

$30,159.43 

DECEMBER 

722,058 

1,654 

$38,454.71 

TOTAL 

7,503,128 

19,243 

$441,709.77 

FY 

1991 

MONTH  . 

KWH 

KU 

$ 

JANUARY 

1,060,525 

2,226 

$58,844.99 

FEBRUARY 

886,345 

2,003 

$51,078.63 

MARCH 

828,456 

1,799 

$46,540.27 

APRIL 

605,246 

1,432 

$36,686.22 

MAY 

723,400 

1,742 

$46,987-35 

JUNE 

821,463 

1,833 

$49,038.76 

JULY 

910,598 

1,894 

$52,683.94 

AUGUST 

782,497 

1,880 

$46,737.44 

SEPTEMBER 

505,909 

1,494 

$36,496.45 

OCTOBER 

589,131 

1,359 

$35,900.90 

NOVEMBER 

798,503 

1,762 

$47,835.40 

DECEMBER 

703,635 

1,652 

$46,985.52 

TOTAL 

9,215,708 

21,075 

$555,815-87 

ELECTRICITY  BILLING  (Cont.) 


FY  1992 


MONTH 

KWH 

KU 

$ 

JANUARY 

690,061 

1,387 

$49,995.10  * 

FEBRUARY 

759,461 

1,432 

$49,013.14  * 

MARCH 

895,939 

1,798 

$51,879.51 

APRIL 

643,793 

1,222 

$41,475.17  * 

MAY 

693,091 

1,482 

$42,734.28 

JUNE 

675,511 

1,434 

$41,423.31  * 

JULY 

893,156 

2,028 

$54,324.03 

AUGUST 

735,761 

1,589 

$48,010.66  * 

SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER 

TOTAL 

5,986,773 

12,372 

$378,855.20 

77 


LP  GAS 


.FH 


1989 

GALLONS 


COST  ($) 


JANUARY 

FEBRUARY 

MARCH 

APRIL 

MAY 

JUNE 

JULY 

AUGUST 

SEPTEMBER 


OCTOBER 

6,652 

$4,950.40 

NOVEMBER 

5,854 

$2,897.60 

DECEMBER 

TOTAL 

12,506 

$7,848-00 

1990 

MONTH 

GALLONS 

COST  ($) 

JANUARY 

10,051 

$4,975.26 

FEBRUARY 

MARCH 

10,177 

$5,037.52 

APRIL 

1,770 

$876.20 

3,102 

$1,628.35 

JULY 

4,545 

$2,386.34 

AUGUST 

6,014 

$2,976.98 

SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER 

6,977 

$5,488.58 

TOTAL 

42,636 

$23,369.23 

MONTH 

1991 

GALLONS 

COST  ($) 

JANUARY 

4,962 

$3,612-63 

FEBRUARY 

4,299 

$2,574.87 

MARCH 

2,455 

$1,470.24 

APRIL 

9,896 

$6,551.92 

MAY 

1,860 

$1,113.84 

JUNE 

3,454 

$2,069.19 

JULY 

2,577 

$1,543.51 

AUGUST 

2,818 

$1,688.10 

SEPTEMBER 

4,744 

$2,841.35 

"BER 

1,619 

$969.90 

m  M6ER 

1,880 

$1,126.18 

DECEMBER 

5,320 

$3,505.55 

TOTAL 


45,883 


$29,067,28 


MONTH 

JANUARY 

FEBRUARY 

MARCH 

APRIL 

MAY" 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER 

TOTAL 


1992 

GALLONS 

8,126 

7,185 

7,654 

1,879 

1,929 

6,472 

2,274 

2,875 

1,551 


39,944 


COSTCS) 

$5,436,16 

$4,734.59 

$5,043.98 

$1,256-85 

$1,290.23 

$4,330.03 

$1,521.57 

$1,923.36 

$1,037.42 


$26,574.19 


#2  FUEL  OIL 


KEROSENE 


1989 

1989 

.  .WTH 

GALLONS 

COST  ($) 

MONTH 

GALLONS 

COST  ($) 

JANUARY 

JANUARY 

FEBRUARY 

- 

FEBRUARY 

MARCH 

MARCH 

APRIL 

APRIL 

MAY 

" 

MAY 

JUNE 

JUNE 

JULY 

JULY 

AUGUST 

AUGUST 

SEPTEMBER 

SEPTEMBER 

OCTOBER 

16,796 

$9,405.76 

OCTOBER 

831 

$465.36 

NOVEMBER 

38,605 

.  $23,212.00 

NOVEMBER 

2,148 

$1,202.88 

DECEMBER 

59,859 

$33,521.04 

DECEMBER 

1.198 

$670,88 

TOTAL 

115,260 

$66,138.80 

TOTAL 

4,177 

$2,339.12 

1990 

1990 

MONTH 

GALLONS 

COST  <$) 

MONTH 

GALLONS 

COST  ($) 

JANUARY 

65,545 

$36,705.20 

JANUARY 

2,824 

$1,581.00 

FEBRUARY 

28,884 

$16,174.16 

FEBRUARY 

2,809 

$1,573.04 

MARCH 

34,396 

$19,261.76 

MARCH 

2,022 

$1,132.32 

APRIL 

47,554 

$26,630.24 

APRIL 

3,348 

$1,874.88 

7,989 

$4,473.84 

MAY 

wwniE 

14,463 

$8,099.28 

JUNE 

JULY 

6,733 

$3,770.48 

JULY 

AUGUST 

AUGUST 

SEPTEMBER 

SEPTEMBER 

OCTOBER 

4,403 

$4,535.09 

XT08ER 

NOVEMBER 

32,687 

$33,667.61 

•.  NOVEMBER 

3,121 

$3,214.63 

DECEMBER 

36,570 

$37,667.10 

DECEMBER 

1,040 

$1,071.20 

TOTAL 

279,224 

$190,984.76 

TOTAL 

15,164 

$10,447-07 

1991 

1991 

MONTH 

GALLONS 

COST  ($) 

MONTH 

GALLONS 

COST  ($) 

JANUARY 

54,860 

$56,505.80 

JANUARY 

2,176 

$2,241.28 

FEBRUARY 

47,584 

$49,011.52 

FEBRUARY 

2,008 

$2,068.24 

MARCH 

39,934 

$41,132.02 

MARCH 

1,219 

$1,255-57 

APRIL 

40,475 

$41,689.25 

APRIL 

1,003 

$1,033.09 

MAY 

8,284 

$8,532.52 

MAY 

JUNE 

4,612 

$4,^0.36 

JUNE 

JULY 

4,540 

$4,676.20 

JULY 

AUGUST 

2,177 

$2,242.31 

AUGUST 

SEPTEMBER 

SEPTEMBER 

'BER 

6,211 

$4,285.59 

OCTOBER 

857 

$591 .33 

.MBER 

37,857 

$26,121.33 

NOVEMBER 

2,099 

$1,448.31 

DECEMBER 

48,563 

$33,508.47 

DECEMBER 

451 

$311.19 

TOTAL 

295,097 

$272,455.37 

TOTAL 

9,813 

$8,949.01 

O  I  \ 


#2  FUEL  OIL 

KEROSENE 

1992 

1992 

■.^TH 

GALLONS 

COST  ($) 

MONTH 

GALLONS 

COST  ($) 

JANUARY 

54,573 

$37,655.37 

JANUARY 

1,997 

$1,377.93 

FEBRUARY 

53,828 

$37,141.32 

FEBRUARY 

3,045 

$2,101.05 

MARCH 

55,074 

$38,001.02 

MARCH 

1,966 

$1,356.54 

APRIL 

40,756 

$28,121.64 

APRIL 

3,042 

$2,098.98 

MAY 

-  9,766 

$6,738.54 

MAY 

1,000 

$690.00 

JUNE 

16,353 

$11,283.57 

JUNE 

JULY 

5,776 

$3,754.40 

JULY 

AUGUST 

.7,384 

$5,094.96 

AUGUST 

SEPTEMBER 

9,019 

$6,223.11 

SEPTEMBER 

OCTOBER 

OCTOBER 

NOVEMBER 

NOVEMBER 

DECEMBER 

DECEMBER 

TOTAL 

252,529 

$174,013.93 

TOTAL 

11,050 

$7,624.50 

c-irc  o  r  Oi-L_  i  oiO  OUlWln/IMK  ^ 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.: 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Night  Set-Back 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  15  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  37,631 

$  2,070 

$  2,258 

$  41,959 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

768.7 

$ 

15,889 

11.77 

$ 

187.014 

B.  DIST 

$5.69 

5,544.5 

$ 

31,548 

13.83 

$ 

436,312 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

i.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

6,313 

$ 

47,437 

$ 

623,326 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-); 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


($2,210) 


10.56 


($23,338) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV» 

FACTOR(3)  INGS(+)COST(»)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


($23,338) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)):  0.93 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $599,988 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G:  14.30 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  20.18% 


DACA  31-89-C-0198 
FISCAL  YEAR:  1994 


$41,959 


YEARS. 
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REPLACEMENT  OF  INEFFICIENT  LIGHT  FIXTURES: 
SAVINGS  AND  ECONOMIC  CALCULATIONS 


ENERGY 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ^ECIP) 

LOCATION:  Fort  A.P.  Hill.  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Er^rgy  Engineering  Armfysis  Program 
DISCRETE  PORTION  NAME:  Replacement  of  inefficient  Light  Fixture 
ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS) 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTiLTrY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  111,658 

$  6,141 

$  6,6^ 

$  124,4^ 


$124,499 


REGION:  3  PROJECT  NO.:  DACA  31-8S-C-0196 

RSCALYEAR:  1994 


PREPARER:  JJS 


ENERGY  COST  SAVING(S)  ANNUAL  $  DISCOUNT  DiSCOUNTED 

SOURCE  $/MBTU(1)  M8TUnrR(2)  SAVINGS(3)  FACTOR(4)  SAV1NGS(5) 


A.  ELEC  $20.67  1,420.4  $ 

B.  DIST  $5.69  $ 

C.  RESID  $ 

D.  NG  $ 

E.  LPG  $7.76  $ 

F.  COAL  $ 

G.  SOLAR  $ 

H.  GEOTH  $ 

I.  BIOMA  $ 

J.  REFUS  $ 

K.  WIND  S 

L  OTHER  $ 

M.  DEMAND  SAVINGS  $ 

N.  TOTAL  1,420  $ 


29,3^  11.77  $  345,563 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

29.3^  $  345,563 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  (+/-)  52,515 

(1)  DISCOUNTFACTORCTABLEA)  11=12 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1)  $27,967 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM  SAVINGS<+) 

COST(-)(1) 

a. MainlR.FcS  -4012 

b.  $ 

c.  $ 

d.  TOTAL  -4012 


YEAR  OF 

occm.  (2) 
7 
6 
9 


DISCOUNT  DISCOUNTED  SAV- 

FACTORP)  ir^S{+)COST(.K4) 

0.7^  $  -30^ 

$ 

$ 

$  <3049 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


$24,918 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LJ=E)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


3.94  YEARS 
$370,481 
2^ 

7.84% 


>opP0$*€e2ooeKtp«tc 


CONSTRUCTION  COST  ESTIMATE  iDate  Prepared:  3/1/94  iReference!  19S2  HHH  Design/  1992  R.S.  Means 
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Date:  December  7,  1992  By:  JS 

Project:  Energy  Savinas  Opportunity  Survey,  Fort  A.P.  Hill,  VA 
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Date:  December  7,  1992  By:  JS 

Project:  Energy  Savinas  Opportunity  Survey,  Fort  A.P.  Hill,  VA 

Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.;  g^OOg.QQ 

LAMP 
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NIX  Quue 


Replace  Ineffient  Light  Fixtures 


Building 

Study 

Study  Big 

Total  Group 

Incandescent  to  be  Proposed 

Proposed 

Group 

Building 

Floor  Area 

Floor  Area 

Replaced  Per  Study  Fluorescent 

Fluorescent 

^fc-2 

Ft**2 

Ft**2 

Building  Per  Study  Big. 

Per  Goup 

1528 

7,563 

38,967 

—  46 

237 

C-2 

1290 

9,306 

9,306 

15 

13 

13 

D-2 

820 

6,176 

18,176 

37 

31 

91 

E-1 

821 

5,984 

8,484 

176 

130 

184 

228 


Replace  Ineffient  Light  Fixtures-  Energy  Savings 


Building 

Study 

Study  Big 

Total  Group 

Study  Big.  Energy  Savings 

Group  Energy  Savings 

Group 

Building 

Floor  Area 
Ft’“2 

Floor  Area 
Ft**2 

KWH/Ft**2A'r 

Btu/Ft-2A'r 

KWHAfr. 

MBtu/Yr 

B-2 

1528 

7,563 

38,967 

1.5 

5,148.3 

58,780 

200.6 

C-2 

1290 

9,306 

9,306 

3.0 

10,290.5 

28,058 

95.8 

D-2 

820 

6,176 

18,176 

7.4 

25,256.9 

134,506 

459.1 

821 

5,984 

8,484 

23.0 

78,371.7 

194,816 

664.9 

1,420.4 
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TYPE  223 
Two  Lamps 

Enclosed,  Wall  Mounted,  Direct  And/Or  Indirert 
Fluorescent  Fixture 


Fixture  shall  be  constructed  of  cold-rolled  steel  and  shall  conform  to  UL 1570,  Ferrom 
metal  surfaces  shall  be  treated  with  5-stage  coating  of  zinc  phosphate  and  finished  in 
baked  white  ^namftl.  Seams  shall  be  sealed  or  ^keted  to  prevent  light  leakage.  The 
lens  chan  be  0.125  inch  nominal  thickness  (minimum  0.115  inch)  of  100  percent  virgin 
clear  acrylic  plastic,  with  a  regular  array  of  prismatic  elements  on  one  surface  and 
smooth  on  the  other.  Receptacle  shall  be  2-pole,  3-wire,  rated  at  15  amperes  ^d  125 
volts,  and  chall  be  of  the  grounding  type.  On/off  pull  chain  switch  shall  be  provided  for 
downlight  Upward  light  shall  be  controlled  from  a  wall  switch.  Fixture  shall  have 
knockouts  in  the  back  for  wiring  through  an  outlet  box  and  a  grounding  terminal. 
Standard  ballast  shall  be  the  Class  P,  high  power  factor  type  which  has  been  approved 
for  the  application  by  the  Certified  Ballast  Manufacturers.  Fixture  shall  be  prewired. 


Fixture  type  indicated  on  this  sheet  shall  also  conform  to  requirements  specified  and 
indicated  in  the  contract  documents. 
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CEILING  INSULATION;  ENERGY  SAVINGS  AND  ECONOMIC 
CALCULATIONS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-0-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Ceiling  Insulation 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

VMBTU(I) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVtNGS(5) 

A.  ELEC 

$20.67 

10.7 

$ 

’  221 

14.65 

$ 

3,240 

B.  DIST 

$5.69 

2,340.9 

$ 

13,320 

17.70 

$ 

235,759 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

2,352 

$ 

13,541 

$ 

238,999 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-K4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bct4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


10  YEARS 
$238,999 
1.71 
2.84% 


$  125,160 

$  6,884 

$  7,510 

$  139,553 


$139,553 


V>pn>^•cf\9^00S^•eip\elgim 


CONSTRUCTION  COST  ESTIMATE  iDate  Prepared:  1/27/94 


. Prepared:  1/27/94  Reference:  MMM  Design  Group  1982/  R.S.  Means  1992 

Activity  and  Location:  Constr«  Contact  Mo.  DACA  31-89- C- 0198  I.D.  No, 

Energy  Savings  Opportunity  Survey  . 

Estimated  By:  EAC,  P.C.  Category  Code 

Project:  Ceiling  Insulation  Status:  Final  Job  Order  Mo. . 
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7.4  WOOD  FRAME  WALL  INSULATION: 
ECONOMIC  CALCULATIONS 


ENERGY  SAVINGS  AND 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysts  Program 
DISCRETE  PORTION  NAME:  Wall  Insulation 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20 

1.  INVESTMENT  COSTS: 


PROJECT  NO.:  DACA  31-S9-C^198 

FISCAL  YEAR:  1994 


PREPARER: 


JJS 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 


$  181,623 

$  9,989 

$  10,897 

$  202.510 


$202,510 


2.  ENERGY  SAVINGS  (+yCOST(-): 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S) 

SOURCE  $/MBTU(1)  MBTU/YR(2) 


ANNUAL  $  DISCOUNT  DISCOUNTED 

SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELEC  $20.67 

B.  DIST  $5.69 

C.  RESID 

D.  NG 

E.  LPG  $7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 
L  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


47.0  $ 

1,949.5  $ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

1,997  $ 


971 

11,093 


12,064 


14.65  $ 

17.70  $ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


14,232 

196,340 


210,572 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTORG3) 

INGS(+)COST(-)<4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1  G/(2N3+3A+(3Bd1 /ECONOMIC  UFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

^pret«d^»200a»UpWiinf 


16.79  YEARS 
$210,572 
1,04 
0.20% 
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CMU  WALL  INSULATION:  ENERGY  SAVINGS  AND  ECONOMIC 

CALCULATIONS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATfON  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-8S-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engirreering  Analysis  Program  FISCAL  YEAR:  1 994 

DISCRETE  PORTION  NAME:  Exterior  Wall  Insulation  for  Masonry  Wails 

ANALYSIS  DATE;  January  1994  ECONOMIC  LFE  (YRS)  20  PREPARER:  JJS 


1.  INVESTMENT  COSTS; 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)yCOST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  356,789 

$  19.623 

$  21,407 

$  397,820 


$397,820 


ENERGY  COST  SAVING(S) 

SOURCE  $/MBTU(1)  MBTUArR(2) 


ANNUAL  $  DISCOUNT  DISCOUNTED 

SAVlNGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELEC 

$20.67 

285.5 

$ 

5,901 

B.  DIST 

$5.69 

3,563.0 

$ 

20,273 

C.  RESID 

$ 

D.  NG 

$ 

E.  LPG 

$7.76 

$ 

F.  COAL 

$ 

G.  SOLWR 

$ 

H.  GEOTH 

$ 

I.  BiOMA 

$ 

J.  REFUS 

$ 

K.  WIND 

$ 

L.  OTHER 

$ 

M.  DEMAND  SAVINGS 

$ 

N.  TOTAL 

3,849 

$ 

26,175 

14.^  $  86,454 

17.70  $  358,840 

% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  445,294 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (W-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS(+)COST(-K4) 

$ 

$ 

$ 

$ 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST(-)(1) 


YEAR  OF 
OCCUR.  (2) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2-8-^4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)):  15.20  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $445,294 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G:  1.12 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  0.59% 


lOi; 
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PROJECT  NAME: 
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OEPAflUtSKT:  /yZOXE/l/j/XX E 

SHEET  NO: 
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PROJECT  PART; 
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REPLACEMENT  OF  INEFFICIENT  SITE  LIGHTING: 
SAVINGS  AND  ECONOMIC  CALCULATIONS 


ENERGY 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-8900198 

PROJECTTITLE:  Fort  A.P.  Hill-  Energy  Er^gineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Replacement  of  Inefficient  Site  Lighting 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

334.2 

$ 

6.9CB 

11.77 

$ 

81,306 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

334 

$ 

6,908 

$ 

81,^ 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


$  77,690 

$  4,273 

$  -  4,661 

$  86,624 


$86,624 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(-!-)COST(->(4) 

a.LPS  Repl.  $ 

7160 

5 

0.820 

$ 

5871 

b.Mer.Vap.  Re  $ 

-3379 

6 

0.7^ 

$ 

-2670 

c.LPS  Repl.  $ 

7160 

10 

0.6^ 

$ 

4868 

d.Mer.Vap.  Re  $ 

-3379 

12 

0.^0 

$ 

-2095 

e.  TOTAL 

7560 

$ 

^74 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Be4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


1169  YEARS 
$87,280 
1.01 
O.C^% 
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WEATHERSTRIPPING  AND  CAULKING;  ENERGY  SAVINGS  AND 
ECONOMIC  CALCULATIONS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-00198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Caulking  and  Weatherstripping 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SiOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FAGTOR(4) 

SAVlNGS(5) 

A.  ELEC 

$20.67 

15.1 

$ 

312 

14.65 

$ 

4,573 

B.  DIST 

$5.69 

669.1 

$ 

3,807 

17.70 

$ 

67,387 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

684 

$ 

4,119 

$ 

71,960 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  {H-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)C0ST(-K4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d.  TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A*»'(3Bd1 /ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


16.21  YEARS 
$71,960 
1,08 
0.39% 


$  59,895 

$  3,294 

$  3,594 

$  66,783 


$^,783 


V>pn^MnB200eWe|)\eiaM«Ktp 


a 

0) 

u 

o. 

0) 

4-* 

<0 


o 

u 


o 

z 

o 


CO 

o 


o 

CJ 


< 

o 

< 


«0 

c 

o 


o 

■8 


o 

U) 

o 


■8 

4-» 

(D 


?r 

> 


c  c 

B  CD 


c 

o 

o  •*“ 

Q.  > 


o 

« 

O) 

D 

TJ 

c 

X 

(0 

C 

CJ 

CO 

> 

<0 

o. 

>. 

CO 

•  • 

4-» 

1 

4>J 

>S 

< 

u 

> 

(» 

0) 

L. 

•M 

1 

4-< 

0> 

u 

1 

o 

CJ 

c 

o 

1 

c. 

< 

LU 

u. 

1 

cx. 

o> 

c 


(0 


o 

I— 

u 

< 


o 

CJ 

s 


o 

CD 

< 


o 

CJ 


cn 

o 

CJ 


o 

CO 

< 


s 

o 


< 

»— 

o 


<n 

a 

o 


<5 

>— 

O 


t— 

CO 

— 

o 

O 

>s 

o 

S'? 

o 

§  " 

O 

u 

»— 

o 

in 

in 

CsJ 

in 

in 

z 

=3 

< 

£/6 

1 _ 

R 

o 

f\j 

o 

O 

ro 

n 

tn 

CM 

CM 

CM 

CO 

o 

CJ 


DC 

UJ 

CD 


< 

z: 

s: 

=3 

CO 


o 

CO 


n3-  >a-  m  o 


o- 

l0 


m  o  o*  >0  o 

0''OS.K»fOh- 

^  ro  o  'O  o 

hT  ^  CO  ^  c> 


o 

N- 

>o 


g  g 

tn  irv 


(0 


a 

CJ 


CO  « 


CO 


T8 

<u 


JQ 

D 


CO 

»“ 

c. 

►— 

O 

CJ 

o 

CO 

CJ 

_J 

TJ 

_l 

> 

L. 

o 

< 

(0 

CO 

< 

< 

6 

< 

CX. 

CJ 

H- 

h- 

CJ 

t- 

4-i 

»— 

h- 

U 

o 

l_ 

X 

o 

o 

SI 

O 

Si 

UJ 

l- 

<u 

(. 

H- 

H- 

»— 

E 

f- 

M 

< 

DC 

CD 

4-) 

Si 

CD 

O 

CD 

OD 

4- 

=3 

« 

13 

(- 

13 

1- 

13 

c. 

o 

O 

CO 

o 

CO 

Q. 

CO 

CL 

CO 

cx. 

t— 

CONSTRUCTION  COST  ESTIMATE  |Date  Prepared:  1/27/94 


102- 


Caulking  and  Weatherstripping-  All  buildings  listed  below 
require  caulking  and  weatherstripping  unless  noted  otherwise, 


Buildings  on 

Previous 

Report 

101 

214* 

344 

1226* 

102 

215* 

345 

1227 

103 

216 

346 

1231 

104 

217* 

347 

1262 

105 

219* 

348 

1282* 

106A 

220* 

349 

1291* 

113 

250 

350 

1301* 

115 

251 

351 

1401* 

116 

253 

352 

1501* 

117 

254 

353 

1525 

118 

258* 

354 

1526 

119 

303 

355- 

1527 

120 

304* 

356 

1528 

124 

305 

357 

1529 

125 

306 

358 

1532 

126* 

308 

359 

1533 

127* 

309 

360 

1601* 

128* 

310 

361 

1622 

129* 

311 

362 

2001 

130 

312* 

363 

9071 

131 

313* 

364 

109* 

132 

321 

501* 

320 

133 

322 

705* 

820 

134 

323 

712* 

821 

135* 

324 

713* 

136* 

325  - 

715*-. 

137 

139* 


326 

327. 


803*.: 

808*.- 


140* 

328 

811* 

143* 

329 

812 

144* 

330 

813 

145* 

331 

814 

146  , 

332 

815-  •• 

148* 

333 

816 

149* 

334 

817 

151* 

335 

818 

158* 

336 

1206 

163  :: 

337  , 

1213*. 

201*  •• 

338 

1214* 

205* 

339 

1220 

207* 

340 

1221 

208 

341' 

1222* 

209* 

342 

1224* 

211* 

343 

1225* 

*  Indicates  that 

these  buildings 

around 

doors . 
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ENGINEERING  ANALYSIS 
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STORM  WINDOWS:  ENERGY  SAVINGS  AND  ECONOMIC 

CALCULATIONS 


/o7 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  I3ACA  31 -09-0-01 98 

PROJECT  TITLE:  Fort  A.P.  Hill- Energy  Engir^eering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Storm  Windows 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS; 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  85,471 

$  4,701 

$  5,128 

$  95,300 


$95,300 


ENERGY 

COST 

SAVING(S) 

ANNUAL! 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(l) 

MBTUrrR(2) 

SAVINGS  (3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

^.0 

$ 

14,65 

$ 

11,810 

B.  DIST 

$5.69 

934.1 

$ 

5,315 

17.70 

$ 

94,076 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

973 

$ 

6,121 

$ 

105,886 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  (4-/-) 

(1)  DISCOUNT  FACTOR  (TABLE 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST(-)(1) 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A4>(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AJRR): 


15.57  YEARS 
$1C^.886 
1.11 
0.55% 
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EAC  STANDARD  FORM 
JULY  1985 


ENGINEERING  ANALYS IS 
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OVERHEAD  DOOR  REPLACEMENT;  ENERGY  SAVINGS  AND  ECONOMIC 
CALCULATIONS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

PROJECTTITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Overhead  Door  Replacement 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTUyYR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVlNGS(5) 

A.  ELEC 

$20.67 

4.2 

$ 

87 

14.65 

$ 

1,272 

B.  DIST 

$5.69 

248.9 

$ 

1,416 

17.70 

$ 

25,067 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

.  $ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

253 

$ 

1,503 

$ 

26,339 

$  114,023 

$  6,271 

$  6,841 

$  127,136 


$127,136 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  {3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


84.58  YEARS 
$26,339 
0.21 
-7.87% 


\0p^^^•e1^S200e•eip\owhder 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION;  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.: 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Overhead  Door  Replacement 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20  PREPARER;  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTIUTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  {1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  114,023 

$  6^71 

$  6,841 

$  127,136 


ENERGY 

COST  SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1)  MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67  4.2 

$ 

87 

14.65 

$ 

1,272 

B.  DIST 

$5.69  1,416.0 

$ 

8,057 

17.70 

$ 

142,610 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N,  TOTAL 

1,420 

$ 

8,144 

$ 

143,881 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COSTWd) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d.  TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)):  15.61 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2N5+3C):  $1 43.881 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G:  1 .1 3 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  0.65% 


:  DACA31-89-C-0198 
FISCAL  YEAR:  1994 


$127,136 
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TIMER  SWITCHES 
CALCULATIONS 


ENERGY  SAVINGS  AND  ECONOMIC 


HZ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  A.P.  Hill.  Virginia  REGION:  3  PROJECT  NO.:  DACA  31 -89-C-01 98 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Timer  Switches 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1 B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-IE-IF) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAV1NG(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAV1NGS(3) 

FACTOR(4) 

SAVlNGS(5) 

A.  ELEC 

$20.67 

109.0 

$ 

2.253 

11.77 

$ 

26,518 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

(!) 

z 

d 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BiOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

109 

$ 

2,253 

$ 

26,518 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAV1NGS(+)  YEAR  OF  DISCOUNT 

COST(.)(1)  OCCUR.  (2)  FACTOR(3) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


13.87  YEARS 
$26,518 
0.85 
-1.13% 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


$  28,017 

$  1.541 

$  1,681 

$  31,239 


$31,239 


WprelKl>92008^«nriw 


UEC 


January  1  991 


Manufacturers  &  Designers 
of 

Sensible  Conrrnis 


Switctiamat'' 

The  world's  best  investment  in 
automatic  light  switching 
....with  a  6-year  proven  track  record! 


(Hl^  Automatic 

Light  Switch 

Now  you  can  replace  yourforgetful  switches  and  have  aesthetically  pleasing,  automatic  switches  by  means  of  infrared 
occupancy  sensors.  Ultra  safe,  no  heat  generating  components,  installed  in  minutes.  Total  equipment  cost  is  oniy 
S48.00  in  quantities  of  250  and  up. 5tirrCciTOinaC‘‘‘ controls  an  area  up  to 800  square  feet  and  1 800  watts.  Pay  back  is 
less  than  one  year,  based  on  350  watt  load  at  8C  per  KWH.  UEC  is  the  leader  and  innovator  in  infrared  and  ultra¬ 
sonic  occupancy  sensors  forsmall,  medium  orlargeareas,  including  H  VAC  controls.  AH  products  are  covered  by  a 
five  year  factory  warranty  and  a  90  day  money  back  guarantee. 

'Ordei^our  evataation::sam  ple:at $48.00  today.  I 
Ml  10 1 5  a  i  i  >»,  a  i  ;i  =Vi7ii  U 


Model  SOM-50O-A 


Model  SOM-1  OOOA~2 


Model  SOM-1  OOOB 


Switchamat' 


light  Occupancy  sensor,  up  to  800  sq.  ft  coverage. 
120/277  Volt,  1000/1800  Watt  switching  capacity 
fluorescent  or  incandescent  Immediate  activation 
when  entering  room. _ 

Switchamat”' 

Occupancy  sensor,  up  to  1 000  sq.  ft  coverage. 

1 20/277  Volt,  1 000/1 800  Watt  switching  capacity 
fluorescent  or  incandescent,  180*  coverage.  Immedi¬ 
ate  activation  when  entering  room. 


Switchamat”"  2  switches,  2 circuits.  Occupancy 
sensor,  up  to  1 000  sq.  ft  coverage.  1 20/277  Volt, 

1 000/1 800  Watt  switching  capacity  on  each  circuit 
(2  wires)  180*  coverage,  immediate  activation  when 
entering  room.  Heavy  duty  model  with  larger  switching  capacity 
available  upon  request 

Switchamat”" 

Occupancy  sensor,  up  to  1000  sq.ft  coverage.  Single 
circuit  heavy  load  capacity.  Minimum  900  Watt  to 
Maximum  2400  Watt  at  120  V  ballast  rating.  Minimum 
1 800  Watt  to  Maximum  4500  Watt  at  277V  ballast 
rating,  1 80*  coverage,  immediate  activation  when 
entering  room. 


1“23 

24-95 

96-249 

250  &  Up 

$60.00 

$56.00 

$52.00 

$46.00 

64.00 

60.00 

56.00 

52.0o\ 

70.00 

66.00 

62.00 

58.CX) 

67.00  63.00 


I  s 

^  .1 

2  switches,  2  circuits,  occupancy  sensor,  up  to  4000 

:  I 

sq.  ft  coverage,  1 20/277V,  2000/4000  Watt  switching 

J —  0 

capacity  on  each  circuit  (2  wires)  1 80*  coverage.  96.oo  92.00 

88.00 

Immediate  activation  when  entering.  Can  be  mounted 

I  Model  S0M-120O-2-HD 

in  either  a  double  or  triple  gang  wall  box  or  plaster  ring. 

r  * 


You  can  save  money  when  using  UEC  automatic  light  switching 
in  many  rooms  such  as  private  offices,  meeting  rooms,  restrooms 
and  classrooms  which  are  only  occupied  40-50%  of  the  time. 

•  Eliminates  wasted  lighting  in  unoccupied  areas. 

•  Quality,  reliability,  5  year  warranty, 

•  90  day  money  back  guarantee. 

•  Designed  &  Manufactured  with  a  20  year  trouble  free  life  expectancy. 


i:SPECiAL  PRODUC^  PRIC^AND  iNFORMATION  FURN ISHED”UP0N  REQUEST: 


|:occupai 

SiCkyoju 
icy  s^en. 

igpwn  ^vmi 
^ng^au^tpmjE 

gswh€ 

rti^Kgl 

jn:usH:i 

Prlswit 

IS®;;* 

chirtgi 

10  Year 

Lighting 

10  Year  Savings  with 

Watts 

Total 

Expense 

Automatic  Light  Switching 

Per  Room 

KWH  Cost 

Using  Manual 

30% 

40% 

50% 

Light  Swrtching 

savings 

savings 

savings 

400 

7C 

$  980 

$  294 

$  392 

$  490 

8e 

1120 

336 

448 

.  -560  _ 

10c 

1400 

420 

560 

■  700 

600 

7c 

1470 

441 

588 

734 

8C 

1680 

504 

672 

840 

10c 

2100 

630 

840 

1050 

1000 

7C 

2450 

735 

980 

1225 

8e 

2800 

840 

1120 

1400 

lOe 

3500 

1050 

1400 

1750 

2000  ' 

7C 

4900 

1470 

1960 

2450 

8C 

5600 

1680 

2240 

2800 

lOe 

7000 

2100 

2800 

3500 

Notes: 

Lighting  •XMnsa  basad  on  avaraga  3500  hour  yaarly  usa. 

Calcuiations  do  not  Inciuda  provisions  for  yearly  rate  Increases,  holidays  or  air  conditioning  savings. 

UEC,  a  USA  owned  company,  is  proud  to  inform  everyone  concerned  that  UEC  products  are  substantially  USA  made  and  are 
exported  worldwide.  For  every  dollar  spent  when  purchasing  UEC  equipment  only  14  cents  is  appropriated  for  our  overseas 
plant  for  non-automatic  menial  tasks.  Ail  equipment  is  USA  designed  and  quality  controlled  with  the  assistance  of  CWA  union 
personnel,  assuring  reliability  at  a  competitive  price.  UEC  encourages  anyone  to  compare  and  evaluate  our  equipment 
performance  on  a  90  day  moneyback  guarantee. 


UEC^ 


UEC,  INC. 

2555  NICHOLSON  ST. 

SAN  LEANDRO,  CA  94577 
IN  CALIF:  415-352-5615 
OUTSIDE  CALIF:  1-800-227-0452 
FAX:  415-895-5753 


UEC,  INC. 

208-A  INDUSTRIAL  CT. 

P.O.  BOX  920  WYUE,  TX.  75098 
IN  TEXAS:  214-442-1900 
OUTSIDE  TX:  1-800-833-8937  .  ^ 

FAX:  21 4-442-41 98  / Z/ 


[engineering 
^Applications 
consultants 


EAC  STANDARD  FORM 
JULY  1985 


ENGINEERING  ANALYSIS 

Sheet  i  of 
By:  C 


Project : 


Date:  )/^/  ^2 


Contract  No,:  I  ^  ^  *  C  ■  c"  1  _  EAC  Project  No»: 
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WATER  HEATER  CONTROLS;  ENERGY  SAVINGS  AND  ECONOMIC 
CALCULATIONS 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION;  Fort  A. P.  Hill,  Virginia  REGION:  3 

PROJECT  TITLE;  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME;  Water  Heater  Controls 

ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS)  10 


PROJECT  NO.:  DACA  31-89-C-0198 

FISCAL  YEAR;  1994 


PREPARER: 


JJS 


1.  INVESTMENT  COSTS; 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$91 


ENERGY  COST  SAVING(S) 

SOURCE  $/MBTU(1)  MBTU/YR(2) 


ANNUAL  $  DISCOUNT  DISCOUNTED 

SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELEC  $20.67 

B.  DIST  $5.69 

C.  RESID 

D.  NG 

E.  LPG  $7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L.  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL  0 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-)(1)  OCCUR.  (2) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


0.4  $  7  14.65  $ 


$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$  $ 

$7  $ 


DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS(+)C0ST(-K4) 

$ 

$ 

$ 

$ 


109 


109 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


12^9  YEARS 
$1C^ 

1.19 

1.^% 
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HOUSTON.  TEXAS 


FRAMIFURT.  GEft^Y 


Z^Xo  ®  o  ©CflOTFE] 


Designed  for  use  as  a  recovery  heater  having  its 
own  storage  tank.  Available  in  upright  standard 
models  (DEN)  and  lowboy  models  (DEL). 

FEA  TV  RES 

GLASS-LINED  TANK  -  Nine  sizes;  30  thru  119 
gallon  capacity.  Tank  interior  is  coated  with  glass 
specially  developed  by  A.  0.  Smith  Ceramic  Re¬ 
search  for  water  heater  use.  Tanks  rated  150  psi 
working  pressure;  tested  at  300  psi.  Foam  insula¬ 
tion  provides  maximum  energy  savings  by  mini¬ 
mizing  radiant  standby  heat  loss. 


ELEMENTS  -  Zinc  plated  copper  sheaths  for 
longer  life.  Medium  watt  density;  means  lower 
surface  temperature  to  minimize  scale  build-up  and 
more  surface  to  heat  water.  Element  sizes  from  3 
to  6  KW.  Use  two  elements;  maximum  input  12 
KW  (see  chart  on  back). 

STANDARD  VOLTAGES  -  208,  240  and  480V 
unbalanced  three-phase  delta.  Factory  wired  for 
three-phase;  easily  converted  to  single-phase  at 
terminal  block  (except  208V  with  6000  watt 
elements). 

TERMINAL  BLOCK  -  Factory  installed.  Just 
bring  the  service  to  heater  and  connect  to  block. 

CONTROLS  -  One  temperature  control  (adjustable 
through  a  range  of  110°  to  170°F)  and  manual 
reset  high  temperature  cutoff  per  element.  Factory 
wired  for  non-simultaneous  operation;  easily  con¬ 
verted  to  simultaneous  element  operation. 

OTHER  STANDARD  FEATURES 

•  Simplified  circuitry,  color  coded  for  ease  of 
service  •  Anode  rod  for  maximum  corrosion  pro¬ 
tection  •  Cabinet  has  bonderized  undercoat  with 
baked  enamel  finish  eTop  iniet  and  oultet  open¬ 
ings  •  Drain  valve. 


COMMERCIAL  ELECTRIC  WATER  HEATERS 

DEN  &  DEL  MODELS 


Meets  or  exceeds  the  requirements  of  ASHRAE 
90A-1980  Standard  for  energy  efficiencies. 


See  page  C  029.0  for  service  wiring 
and  fuse  selection. 


LIMITED  WARRANTY  OUTLINE 
If  the  tank  should  leak  any  time  during  the 
first  three  years,  under  the  terms  of  the 
warranty,  A.  0.  Smith  will  furnish  a  re¬ 
placement  heater;  installation,  labor,  hand¬ 
ling  and  local  delivery  extra.  THIS  OUT¬ 
LINE  IS  1^  A  WARRANTY.  For  com¬ 
plete  inforrnation,  consult  the  written 
warranty  or  A.  0.  Smith  Water  Products 
Company. 


/|Z 


Reviewed  March  1989 
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ALL  DIMENSIONS  IN  INCHES 


V4r  tlf7MA  I.fl 
HI>V  act. 
•fLlSP  V*I.Vf 
fOikltOK  lOtL  OMVVI 


Mod@is 


DEN-30 


DEL-30 


DEN40 


DEL40 


DEN-52 


DEL-50 


DEN-66 


DEN-80 


DEN-120 


Tank  Capacity 
Gallons 


30 


30 


40 


40 


50 


50 


66 


46  3/8 


30  7/8 


45  1/8 


32  1/4 


54  7/8 


32  1/4 


60  3/4 


80 


119 


59  3/8 


62  7/16 


18 


21  3/4 


20  1/2 


23  1/4 


20  1/2 


25  1/4 


21  3/4 


24 


29  3/8 


24  1/8 


25  9/16 


25  1/8 


Approx.  Ship. 
Wt.  (Lbs.) 


98 


100 


113 


125 


131 


1 66 


176 


211 


326 


ELECTRIC  CHARACTERISTICS  AND  CAPACITIES 


DEH 


Element 

Wattage 

Upper/Lower 

NON-SIMULTANEOUS  ELEMENT  OPERATION 

o 

o 

Recov< 
#  Ter 

60° 

sry  Capai 
nperatur 
80° 

:itie$  GPH 
s  Rise  Of 
100° 

120° 

Full  Loai 
Connectec 
(All  Ten 

208V 

d  Current  in 
to  Three  PI 
ninais  - 

240V 

Amperes 
iase  Power 

L^) 

480V 

3000/3000 

31 

20 

15 

12 

10 

14.4 

12.5 

6.3 

4000/4000 

41 

27 

20 

16 

14 

19.2 

16.7 

8.3 

4500/4500 

46 

31 

23 

18 

15 

21.6 

13.8 

9.4 

5000/5000 

51 

34 

26 

20 

17 

24.0 

20.8 

10.4 

6000/6000 

61 

41 

31 

25 

20 

28.3 

25.0 

12.5 

Element 

Wattage 

Upper/Lower 

SIMULTANEOUS  ELEMENT  OPERATION  ^ 

40° 

Recov 
@  Te 
60° 

8ry 

mperatui 

80° 

cities  GPh 
re  Rise  Of 
100° 

120° 

Full  Load 
Connected  1 
(Terminal 
208V 

Current  in  A 
o  Three  Pha 
^/Terminals 
‘240V 

mperes  V 
se  Power 

Li  &  L^) 
480V 

3000/3000 

,  41 

27 

20 

16 

14 

25.0/14.4 

21.7/12.5 

10.8/6.3 

4000/4000 

55 

36 

27 

22 

18 

33.3/19.2 

28.9/16.7 

14.4/8.3 

4500/4500 

61 

4 

31 

25 

20 

37.5/21.6 

32.5/18.8 

16.2/9.4 

5000/^300 

68 

46 

34 

27 

23 

41.6/24.0 

36.1/20.8 

18.0/10.4 

6000/6000 

82 

55 

41 

33 

27 

N/A 

43.3/25.0 

21.7/12.5 

Recovery  capacities  at  100^F  rise  equal:  for  non-simuitaneous  element  operation  -  4.1 
gal.  X  KW  of  one  element;  for  simultaneous  element  operation  -  4.1  gal.  x  2/3  KW 
of  both  elements.  For  other  rises  multiply  element  KW  as  previously  explained  by  410 
and  divide  by  temperature  rise. 


SUGGESTED  SPECIFICATIONS 


The  water  heateris)  shall  be  Oura-Power  Mode!(s)  No.  manufactured  by  A.  0.  SMITH  or  an  approved  equal. 

H^ter(s)  shall  be  rated  at  _  KW.  _  volts.  _ phase.  60  cycle  AC.  and  listed  by  Underwriters' 

Laboratories,  Tank(s)  shall  be  _ _ ™__  gallon  capacity.  Heater{s)  shall  have  150  psi  working  pressure  and  be  equipped  with 

extruded  high  density  anode  rod.  All  internal  surfaces  of  the  heater(s)  exposed  to  water  shall  be  glass-lined  with  an  alkaline  borosilicate 
composition  that  has  been  fused  to  steel  by  firing  at  a  temperature  range  of  1400^  to  1600^F.  Electric  heating  elements  shall  be 
medium  watt  density  with  zinc  plated  copper  sheath.  Each  element  shall  be  controlled  by  an  individually  mounted  thermostat  and  high 
temperature  cutoff  switch.  The  outer  jacket  shall  be  of  baked  enamel  finish  and  shall  be  provided  with  full  size  control  compartment  for 
performance  of  service  and  maintenance  through  hinged  front  panels  and  shall  enclose  the  tank  with  foam  insulation.  Electrical  junc¬ 
tion  box  with  heavy  duty  terminal  block  shall  be  provided.  The  drain  valve  shall  be  located  in  the  front  for  ease  of  servicing.  Heater 
tank  shall  have  a  three  year  limited  warranty  as  outlined  in  the  written  warranty.  Fully  illustrated  instructions  manual  to  be  included. 


A.  0.  Smith 

Water  Products  Company 
Irving,  TX 

A  Division  of  A.  0,  Smith  Cofpo»’«ion 
A.  0.  Smith  Corporation  reserves  the  right  to  make  product  changes 
or  improvements  at  any  time  without  notice. 
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SOLAR  DOMESTIC  WATER  HEATER:  ENERGY  SAVINGS 

ECONOMIC  CALCULATIONS 


AND 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A P.  Hill,  Virginia  REGION:  3 

PROJECT  TITLE:  Fort  AP.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Solar  Water  HeMer 

ANALYSIS  DATE;  January  1 994  ECONOMIC  LIFE  (YRS)  1 0 


PROJECT  NO.:  DACA  31-^-0-0198 

FISCAL  YEAR:  1994 


PREPARER: 


JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+IB^IC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTIUTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVNGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  156,122 

$  8,587 

$  9,367 

$  174,076 


$174,076 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

M8TUAP(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A  ELEC 

$20.67 

$ 

$ 

i.  DIST 

$5.^ 

1,152.0 

$ 

6,5^ 

9.48 

$ 

^,140 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L,  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

1,152 

$ 

6,555 

$ 

62,140 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGSCOST  (3A  X  3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

E^SCOUNTEDSAV- 
INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVH^S{+) 

COST{-)(1) 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


4.  SIMPLE  PAYBACK  1  G/(2N3+3A+ (3 Bdl /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVNGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


26.56  YEARS 
$62,140 
0.36 
-10.18% 
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TROMBE  WALL  RETROFIT:  ENERGY  SAVINGS  AND  ECONOMIC 

CALCULATIONS 


fie 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  AP.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31 -89-C-01 98 

PROJECT  TITLE:  Fort  AP.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1 994 

DISCRETE  PORTION  NAME:  Trombe  Wall  Retrofit 

ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS)  20  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (1A+1B+1C)  $ 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUCUTIUTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2,  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


20 

1 

1 

22 


$22 


ENERGY  COST  SAVING(S) 

SOURCE  $/MBTU(1)  MBTUA'R(2) 


ANNUAL  $  DISCOUNT  DISCOUNTED 

SAVINGS(3)  FACTOR(4)  SAVlNGS(5) 


A.  ELEC  $20.67 

B.  DIST  $5.69 

C.  RESID 

D.  NG 

E.  LPG  $7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L.  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


$ 

0.1  $  1 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0  $  1 


$ 

17.70  $  10 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  10 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A,  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


ITEM 


b. 

c. 

d.  TOTAL 


SAV1NGS(+) 

COST(-)(1) 


YEAR  OF 
OCCUR.  (2) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  lG/(2N3+3A+(3Bd1/ECONOMIC  UFE)):  39.19  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $10 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G:  0.45 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AJRR):  ^.05% 
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A  PROf£SSrONAi  COR^OMAirOM 

architects  •  ENGINEERS  •  PIANNERS 


>L8UOGcT 


fCOTCn  1  A"rPir  □  preliminary 

— O  S  IbVS/Ab  L  dfinal 


□  FINAL 

□  _ 


rnOJECT  NMC; 


. AOJECT  PART: 


g-.e.ArP 


'TF^Me&  k><-L. 


CXifi»UT£D  BY: 


CH6a:H)  BY: 

~ferr' 


QUANTITY 


TOTAL  COST 


erp  413.00 

13  LF=  O.^ljo.l'Z 

13  ■  LP  0(^31 0.n 


\3  Le  l'&/i.£i 


Lp  O.C^o.3B> 


lu  j'/'- 


\oo  e?fr  0.34\o.\S 
34oo>loo 


e>.ff  l.€n/l.67^ 


.f: 


^1 
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MMM 

1  design 

■  GROUP 

DESIGN 

X  BUDGET 
□  PRELIMINARY 

A  PROFESSIONAL  CORPORATION 

ARCH  I TECTS*  ENG I NEERS*  PLANNERS 

ANALYSIS 

□  FINAL 

Cl  QTHPB 

PROJECT  NPWE: 

££AP 


OEM^KT,  tlC^P-Zi/j/C/^L 


SHEET  NO 


SPEC.  OlVIEICN; 

c/P£7.  £:s -.■/>:/]  7 


PROJECT  PART: 

'"/  /<  O/'- 1  ^iZ  y  VAL  ^ 


COMPUTED  BY:  ^  7  ir'/  WTE:  ^0/7 


CHECXEO  BY;  DATE 


SHEET  NO 


lYPiCAL  too  fl  ^  t  /JJCL 
IV/ tm  r/lc£/yios/rY:o/j//‘j(p 
VEK/rs 


POL  Vet /A  Vle/jE  P  VJA 
6t^/LLE - V. 


IV/zer  TAESH 

E/fsr.  mu. 


Veut  detail 

UOYJ  static  FfCESSUCE 

DR.OF 

■ka,lwall,oeeciual. 

GiAZ/UEi 


EL//>l//y//Vtp/j  cr  I/C/J7S  v^oc/LD  TEEFCE  F/CET  EE?sT  8/  j 

WFILE  TFE  SOiAE  STAV/AFiU^  F£AC7/0/j  6/  ASDUT 

387cp.  T/01/JF7FF.,  7F/S  7VOULP  FAUSE  O^Ey.'''FEAr//J6  88 
807M  PA//J  7  AAJD  WALL,  6FSA7LF  f/UcEEASA/yE /yJA^/UTc/jAiAFE 


NORFOLK.  VIRGINIA 


WASHINGTON.  O.C.  •  ATHENS.  GREECE 


HOUSTON.  TEXAS  •  FRA^*CFUflT.  GERKOVT: 


fXJ 


FRMO6e.OBl>,/OIO0 


MMMES 

A  PROFESSIONAL  CORPORATION 
ARCH  I TECTS ♦ ENG I NEERS ♦ P  LANNERS 

PROJECT  NAME :  I 

BEAF-A  P  RILL 

0EPAHTV6NT:  f,  ] ^ C }■  /;  fj  '('/'■  i 
SHEET  NO:  OP: 


DESIGN 

ANALYSIS 


□  BUDGET 

□  PRELIMINARY 
;o;  F  I NAL 

□  OTHER  _ 


PROJECT  PART: 

CCMP'JTED  8Y: 
CHECKED  8Y: 


SPEC.  DIVISION: 


JCS  NO;  -L- 


ABE  ebtjm/Mlp  y'^':DC£OyBfLP  vJ 

PAz^Cj'/B  ^  B  I  I 

yOLUAiC  7vjy  cr  yr/y 

■  FFl-FFcS  foF  UBFob:  FY 
Yc:r/r!r/<B  jL/‘  /V'  T;': 

eALCoL'.^^.  Lj.  AL.  fAjr  .'.  :.:y /cb:-: ;y:\  z 

'TAL  3A\c/c  r3or-:5'B:  f^AALL  MorBA  AAB'i-L  ro^iYrjv.'cy 
rA.-AAr/.C'lA'C^  i 

'T/'L  ^  //./.A  A~~'  '•  ’'A'  -.i-  ~  Y A  r ,  ..  r  i. 

LAA'tZC  ■.  i/a''A:<  <BAP 

7/<AA’c/.';TrA/JC£.  ^  3.7^7 

VEAJTS.  AT  TOP  f  EOTTS!T1  iV:7H  3AT.-.S  'yj 

V£AJT  A fea,  £7^  C'F  co^LBcyo.^  ATi^A.  rr/.r  •  L; .;. 

:AA£orjpY  EROPERTfEO:- 

K'  1.0  ZT'J/PT-  PR- r  (T-.  LAy/Al  CO/JtycT 
p^/TT(0  LE/PT-  C7£/y£.^TYA 

c-  p.z  eru/LE-r  cepec.'Tac  ACT- j 

C0LLBC7OE  OPIE/JTAT'OAJ  DtAB  SOOT.F 

SEA/s/j/vny  TO  fafataeter  vApia  t/q/ts 

WALL  CO/JS7eucr/c?/J  -  C3- 0  Wj  pW  LO/JOTETE  BLOCA: 

Z---  '  k-  a.  6ooo  /7-  e/.  o  c^o.  eoo 

/,  TAE/TMAL  STOFAEE-  /OCL=  3.  CvS  3 S'  SAB£'> 

TAB  3 ABE  cabs  ACSi'/.irS  TAA7  C7T£F  7FE3MAL 
AAASC  OF  T-'i'E  SU/LF/WC/  JC  /AEFL/C? /ELE ,  HOl/JEV'SP 

row  AA/IEFUPP  BLOC?  P7  OE/T  ■  TAOrCEE  VJA  LL 
EEPFBCCU7  3  L£j:7  TEA''.'  •'/C ,  EA/BOT^  ,  OF  7  EE  ■■.■ 

TOTAL  WALL.  THEfA  pC  L  Q/o.zo)\'  3./A  =  A/  [ 

FBETOPrAArjCL  /AE/AT'D/J  13  fJLC-HBABLE  'FOEpcL^ET 


NORFOLK*  VIRGINIA 


WASHiNGTON.  D.C. 


ATHEf^.  GREECE 


HOUSTON.  TEXAS 


FR/M:FURT.  GERMAN 


jt/0)09 


1 

t 

PROJECT  NMIE ; 

hF./Vr-  -  A  P  f^lLL. 

PROJECT  PART: 

Ir-fA: 

SPEC.  DIVISION: 

EJJEPes'  5/; 

DEPAHTW6MT:  I'-A/jlCAL 

COMPUTED  BY:  ■.•  ;  '/  DATE;  ''  -  y 

JOB  MO: 

SHEET  NO:  OF; 

CHECKED  BY:  DATE: 

SHEET  MO:  OF: 

1'-'  '  '  — . . 
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1  GROUP 

A  PROFESSIONAL  CORPORATION 

ARCH  1 TECTS^ENGI NEERS* PLANNERS 


DESIGN 

ANALYSIS 


□  BUDGET 

□  PRELIMINARY 
;bL  FINAL 

O  OTHER  _ 
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ATHENS.  GREECE 
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MMMI8W 

A  PROFESSIONAL  CORPORATION 
ARCH  I TECTS ♦ ENG I NEERS*  P LANNERS 


(•IKUECT  NAME; 

LEAF  -  A  F  HILL 


DEPAflTWENT:  f^LC t 'J\/ JiC A L 


SHEET  NO;  OF 


DESIGN 

ANALYSIS 


□  BUDGET 

□  preliminary 

^  FINAL 

□  OTHER  _ 


fWXIECT  PART; 

m.OrAl^£  VJA^.LL 


CCMPUTED  BY:  CTK/  DATE:  ^ /z Z  'JOS  NO:  AH/7 


SPEC.  DIVISION: 

FJJCRA?'/  i/:/,/ 


CHECXED  BY; 


Z.  r/IZF/AAL  TFA/JSHCF  ^  7.32  {ys  30  LA/L  '/ 

■  Uj  rr/L.O  CL/r,-VF-r£  ,  EOF  DOLE  /JO/  VAF Y  A^'/'Y.’OC  /a:  - 
FOE  FeA  7  70  30 

///  a:/:/:  el  '  /cO  clJo/'es  ,  rr/  yf//:c  i/ap^  . 

//FH  ECCaC/EC;  81/7000/ FOF  VEFA LAu'Et:  l  O:LO^''-OcS 

(LCF  <  /s) 

3.  TOO  orroor  or  c>FA/y7A7/o//  AS  Fo/yiT/zoor  ea:/o^ 
rOF  C/OALO  l/r  y:/\y/^/jj^  f-OA/  3007F .  FOAO/Z/FA/- 
TAT/o/j  o/=^  30^3  Tosz^v/,  Ao/Ai/AL  F'c Fr/rA:/.AAor: 

/Air/A~/oAj  /£  i-oro  irAAj  /of^ 

H.  A  A /AO  VO'LOC/r/£S  l/SEO  /A/  0£F  FLOO  LoPE/ViYAAjT 

yjEFS  A/07  adjoo  too  a-cp  rro'/oo  o  rrror.  tfIk  c  ■ 

EOF  ,  EA/EFOY'  or y/Ay03  E07//yAT£0  /I/O  jV /Xi'-.V  .V’- 
A'AC.  0 

FF'OMEF  '//ALL  RETROFIT  For  ooa-eo  A/Arr/JL'' /  / 7  A.r 

AosoAiE  EOFt'^  cpllectoF  Afea  AA/croMEA/rs  C/  r_v 

'/CjOE  A/PEA  ‘  -  OSx  ZO^  0.0  ET'^  ^  A  3/000  C 70P/f.O7  A' ^ 
3LC^  rO/_S  Ayo/_jFC  COEFF/C/CAyr  //A  Bro./DE  ,  EYCLy/Or  E 

or  coiAocror  rrc/^ 

77  A/ jA/O A L  AfEA7/AyO  U/AO/ A, A/A/yAL  I/EE/IEE  O'ArE 

—  £70/00  lS/0  F'-F  00LLEC7OF  AFEA  OE Fj: 707.  VyA^O 

.  A/JFOAO  DE<3eoF  FAYS  (£0107 )  =  FABZ 

wall  U  value  =  0.07  B^U/FF-FT^-'F  (WFF S/z" OF/F/T) 

VJALL  AOJ/E7A/EFF  =  O.OJxZO  Ft^  yZF FF^  3^-  EFiyor 
3LC  ^  A/JAUOAL  /7EA7j/yo  CO/O/AFC--  Si  >:  (WC.OF  PAWL F  .  w) 
LCF  =  ELC /  Ft'^  COILFCTOF 

LCF  =  (A/yAyyAL  F£/i7//JOy  LOAD/ iiOZ  -  Si x  //) /  ZOx/i 

LCF  =  A/jAj'yAL  //L/f/'F  LOAD/EfFOOx/y  -/.7  0 


NORFOU:,  VIRGINIA  •  WASHINGTON.  D.C.  ■  ATHENS.  GREECE  ■  HOUSTON.  TEXAS  •  PRA^KFURT.  GERMAN 
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MMMIB^rIISp  design 


A  PROFESSIONAL  CORPORATION  A  kl  A  I  V  I  O 

ARCH I TECTS*  ENGINEERS  ♦PLANNERS  AlNALTOlO  o  OTHER 


fROJECT 

EE^P  -  A  P  PILL 

PROJECT  PART: 

TRO/ASE  HA// 

SPEC.  DIVISION: 

E/uEReF  SAT/ F<EE 

OePARTICNT:  TUECHA/J/CAE 

CtWPUTEO  BY:  STH  WTE:  9/S/SZ 

JOB  NO:  FO  /y 

SHEET  NO:  OF: 

CHECTED  BY:  DATE: 

SHEET  NO:  OF: 

- - - 

*  4 

SAV //[/£-?£.  r/^ACl  ^OKJ 

■  •*="  FRACT/OAJ  of  total  HLaXI/AJc^  loaf  SiAPRF'LI.'Ci 
6y  TRoni£.£  l^^AU-  C0LL£0.70R. 


my/m/yi  wc£f/afftal  arf  afai/zoo  For 

OMALL  AALUZS  OF  SOF,  TFAT  '/O  ,'EACF  AOO/7/OAjFL 
^OARF  Foot  OF  COCLCOTOF  POLJAOFS  3L/(0FrLF Less 

UFF3LF  FEAT.  FOR  F)AX/m(/A7  00>Fr/C£AyCF/rS  : 

SEF=  0.0‘f 

LCF-  /so  FTU/pp^^y^ 

PER  FT'^  of  coil  ECTOR  '  - 

PLC  ^  /30x  /  -  /SO  6ru/PP 
FEA  Ti/yCr  ^  :55:  Fx  ElC  x  OP 

'="  Or09  X  TEO  S70/00  X  FASZ  DP 
FEAT/F6  ^FZOOO  Bro 

TFE  /jET  meat  0A/F  FOR  THE  CDLLEOTOA  AAOE7  SE  Cox /FARED 
WF/L  the  FEAT  LOOS  YJlTFooT  the  COLLECTOR^  PER  F7^  : 

Heat  loss  =  o>:a  btj/hr  •^f  xZH hr x  Hhezpd 

HEAT  LOSS  ^  FSOOO  8TU 

SHl'WCC /FjRyr  ^  43000  -i-  EZooO  ^  ^EOOO  S70 

-THESE  EA^ifJOS  ARE  AOTpSTEO  US/FE  THE  AsHRAE  /400/FJ£S> 
VEC^FEE  PAR  FETHOO  C/96oEySTEFiE,p/)43.Ej43F'y: 

NETT  EAH/4yCS=-  PEOOO  Es')  =  //ZOOO  THSTO  , 


NORRXr.  VIRGINIA  ■  WACHiNGmON.  D.C.  ■  ATHENS,  GREECE  •  HOUSTON-  TEXAS  •  FRA/tCFURT-  GERUA 

/S7 


PHOTOCELL  AND  TIME  CLOCK  LIGHTING  CONTROLS: 
SAVINGS  AND  ECONOMIC  CALCULATIONS 


EJIERGY 


Hi J  . 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECJP) 


LOCATION:  Fort  AP.  Hill,  Virginia  1 

PROJECT  TITLE;  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Photocell  and  Time  Clock  Lighting  Controls 
ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS) 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST  $ 

B.  SIOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (1A+1B+1C)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-IE-IF) 

2.  ENERGY  SAVINGS  (+)/COST(.): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


REGION:  3  PROJECT  NO.:  DACA31-89-C-0198 

FISCAL  YEAR:  1994 

15  PREPARER;  JJS 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

VMBTUd) 

MBTUyYR(2) 

SAV1NGS(3) 

FACTOR(4) 

SAVINGS(5} 

A.  ELEC 

$20.67 

21.1 

$ 

436 

11.77 

$ 

5,133 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BiOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

21 

$ 

436 

$ 

5.133 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  {+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-)(1)  OCCUR.  (2) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


DISCOUNT  DISCOUNTED  SAV- 

FACTORO)  INGS(+)COST(-)(4) 

% 

% 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (^+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+<3Bd1/ECONOMIC  UFE)); 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


1.74  YEARS 
$5,133 
6.78 
14.15% 


/J7 
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A  PROFESSIONAL  CORPORATION 
ARCH  I TECTS ♦ ENG  I NEERS*  P  LANNERS 


DESIGN 

ANALYSIS 


■  BUDGET 

a  preliminary 

□  FU^L 

□  OTHER  _ 


rftOJECT  NA*^:  . 

fOP-T  .fill 

fSOJSCT  PART;  _  ^  i  ri  ^ 

gLOU  /7^ 

OS  i>  A^iTiiieKT :  ELECT- 

CCUPUTSO  BT:  OJA  O^TE:  g-Itj-St 

jce  ^0:  44-i7'  c?l 

SKEET  OP: 

i  CHECXED  SY:  DATE: 

SHEET  NO:  ’  OP: 

DuRikjg  ooC-  Field  v^isits  to  fort  ~  Wt  mouceD 

'TViAT  IKJ  BUILCjimG  17^  gome  E’yLT£e\OR  C'^PmucPV'^  LiGHTi 
'AJER.E  OU  ComTi  M  OOOGLY  DAY  AmO  K416HT.  '  C’M  THE. 

Flaws  that  weR,E  prov'idec  to  us  these  lkshts  A£e 

C-AI-LCD  Frnfc)?6EMcy  L^^HTS.  ‘AC'ruALt.V  TvaeV  are  K^16HT 
H6HTS  .  SlVJCE  EMECfSEKJCV  POVuER.  IS  NOT  PP.CVlOED.  • 
they  ape  SlmPLV  COMTCOLLEO  EV  Cl/^CUIT  £K.tAKE?S 
£■-1  ,  E-3  .B-4jE-5.  E'6  ,  Amo  E-5.  A  FLUOR  PlA  M  cF 
“THD  EKlSTlMG  LI6HTS  l«S  SHOWN  IM  THE  MExT 

SlMCB  PART  Or  THT^E  LIGHTS  DU)  MOT  5ERYE  -AKJV 
POfnPOSE  BY  6E1M6  OM  CUQIUG  THE  DAY  WE 
PROPOSE  TO  POT  THEM  ON!  PMOTDCELC  OGMTRON  ,  A 
FLOoi^  plam  of  the.  me-vv  d  propose  o')  lights  is 
FUuL-owiMG  the  Floor  plaki  of  The  ey/stj>og  Lights. 

Cl^CDlTS  E -s  AkJO  E-S  SHALE  BB  OM  PHOTOCELL 
CONlT^OL  ‘ANIO  C/SCU/TS  E*5  AUO  E -0»  SHALL  EE  . 

OKI  COMT  iMt/OOSCV.  .  TMEEE  ^TLjsT  l-ZOOW  LamP 
IK!  EACH  IMCAKJOE SOE  NT  FlYTOeE.,  THE!  HPOpOSEO 
OESIGM  OALNS  for  13  FlYTO  RES  ONI  JHE  PHOTOCELL 
CONIT^OLCEO  G/eCUlTS  .  THESE  FOCE  WF  HAVE 
J30O  YU  S>AY|UG»^  FOR  AKJ  AVEl^ALSG  oF  l3  MOOES 
pee.  DAY  whol£  VEAe.  apoomo.  total  emergv 
spvm&'s  Pee.  : 


03OOW)  CbccS^:)  =  6\Cr8.S 


.  \  3 


PAYS 


Zi  / 


NORFOLK.  VIROrNiA 


WASHINGTON.  O.C, 


ATHENS.  GREECS 


H3JSTON.  TEXAS 


fnAHCFmJ,  GSftk. 
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REPLACING  STANDARD  FLUORESCENT  LAMPS  WITH  HIGH 
EFFICIENCY  TYPES :  ENERGY  SAVINGS  AND  ECONOMIC 
CALCULATIONS 


/^r 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EaP) 

LOCATION:  Fort  A.P.  Hi8,  Virginia  REGION:  3  PROJECT  NO 

PROJECT  TITLE:  Fort  A.P.  HIM-  Enargy  Enginaering  Analysw  Program 

DISCRETE  PORTION  NAME:  Replacing  Standard  FKior^eent  Umpe  wtth  High  Efficacy  Typw 
ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS)  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA-t-IB+IC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


DATE  OF  NISTIR  85^273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUALS 

DiSa>UNT 

DiSCOUNTED 

SOURCE 

5/MBTU(1) 

MBTUyYR(2) 

SAVINGSO) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

4^.1 

$ 

10,192 

11.77 

$ 

119,964 

B.  DIST 

(74.8) 

$ 

(426) 

13.83 

$ 

(5,886) 

a  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

f.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N-  TOTAL 

418 

$ 

9,767 

$ 

114,078 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (f/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-K1)  OCCUR.  (2) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS{+)COST(-)(4) 

$ 

$ 

$ 

$ 


$  17,500 

$  963 

$  1,050 

$  19,513 


$19,513 


.:  DACA  31-89-00198 
RSC^YEAR:  1994 


C,  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2-t-3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(38d1/ECONOMIC  LIFE));  2.00  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C);  $114,078 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G;  5.85 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  12.99% 
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BUILDING  GROUP  ENERGY  SAVINGS 


'cr 

oo 

0 

w 

h 

1 

cO 

po 

eolo/’ 


MMM 

DESIGN 

GROUP 

DESIGN 

■  BUDGET 

G  PRELIMINA.RY 

A  PROFESSIONAL  CORPORATION 

ARCH  I TECTS ♦ENGINEERS*?  LANNERS 

ANALYSIS 

□FINAL 

□  OTHER 

06?AJ«p6KT:  flr'C^P\(t]L 


PROJECT  PAHT:  w  SPEC.  DIVISION:  ,£?  f  f.  >. /•  . ' Z' V 

r^PT  n'^i-  f'i.  C/CPP  ^<c  ■^'T  /H.t'.r' 


CarUTED  BT:  J  /)  OATE;5*-7-  ^ JCB  NO 


CHECXED  BY: 


SHEET  NO: 


CPLCULp-flO  IV 
(i^N  WB\6H~fPU 

Tc>r}^i 


Cf  Frc^^'^t^'Wc.  L.\P£ 

f\vc' PA  f'-s  Of  fA^H  of  3  LA /np  lYpFC. 


’/c  or 


rc  7Pi  L 

1  tf  i- 

f3c?i[2 

z  6 

>0 1  \ni 

\  t  ooo  H  ~  !2/J7  pf- 

Me  ri7 

\ 

.  6^  3S 

7c  foc  HPs  -  71  A'.-'  ■' 

f-nt  no 

totAl 

1  CSL 

IOC  2 

•34  47 

1  ^  0  C  C  H  R  ^  "ZZ  •4'  1  "3  ^  f  r 

)  n  2  R  juvp 

O  P£PA~ricpr/A  L 

HO'ja  ^ 

-i to  \/  j  ( ^  '’^pr  ■  )  = 

xrA  fl. 

fL2l^-6.62  yu, 

7  6  00 


NORFOLC.  VlflOINU  ■  WASHINGTON.  O.C.  ■  ATHENS.  GREECE  ■  KX*TON,  TEXAS  ■  FRAWIFUHT.  GERU. 


/// 


IVllVlIVl H  GROUP 

A  rnOFESSJONAL  CORrOftATION 
ARCH  I TECTS*  ENG  I NEERS* PLANNERS 


rWJECT  rXKTi 


L/  C  O  i  U  1 1 

ANALYSIS 


/}■  p-  HtL  L 


O  PRELIMINARY 

□  FINAL 

□  OTHER  _ 


trtc.  DivisiaNi 


DEfAATveNTi  ELEC’^RXCR  L 


ca-rirre)  wri  ^ .  "J-fl  DAiit  /  / I  /T.  ^ 


SHSCT  HOi 


OlfCTH)  BT: 


E'il^ri^C  /Vf-/ 


f{Yfnn6fD  lA'^P 
Rri  Tf  D 
ZZ  rB 
rUrO 


LAy^  ? 
i.U/vl/’/y'S 


2  0  o  0  o\  '  :i  O  £>  o  O  I  0  So 


\  :i  0  O  O  '  ^3 


'Fjonx 


0.1,00  I  \(^o'6~  ZOFO 


^6  2 


X  0  0  o  o'  6  o  oo  • 


ESynx  1  0  o  aoj  ^  X  o  o  I  2  o  o  o  ^  t  o  o  2  F 

0  n^n  '  0  / 


W^Ktr.  VIWIKIA  a  lAWINCTCK.  O.C.  a  ATHCH*.  »6ECE  a  KMTOH.  TEXA*  a 


FKMCF^MJ.  CEf- 


FaM0Q4.0ll 


MMM 


DESIGN 

GROUP 


A  rflOf  ESS  I  OHAL  COREORATION 

ARCHITECTS‘E)a:INE£RS-PLANNERS 


DESIGN 

ANALYSIS 


■  BUDGET 

[3  preliminary 

□  FINAL 
O  OTHER  _ 


trojECT 

"  FfR 

rrWJECT  rARTi 

f oFt  SiPpy 

SfEC.  DIVISION: 

£l6F7l'^^ 

DEfAATVCKT: 

£lfy-ri’\(f]L 

axruTBJ  BT:  ^  rO  CUTE:  f- (G- ^7 

JCS  NOi  4  4  I"?-  C7  C 

wmsvmm 

OF; 

CHECXED  BY:  OATE: 

SHEET  NO:  '  OF; 

r 

c 

TfiBLB 

OF  CrflyyDflPU 

F'VQ  THflP 

ez/FPc  y 

cp.vrp  (th6 

"  ^  7T  ~ "  A/T/kiP 

— ■ 

standard  lamp 

Colo* 

available  IN: 

Nominal 

Waliv 

watt-miser 

WATT. WISER  “ir- 

Rapid  Sian  —  36" 

F30T12/CW/RS 

30 

j  •  Cool  While 

1  25  1  F30T12/CW/RS/WM 

F30T12/WW/RS 

30 

1  Warm  While  ||  25  |  F30T1 2/WW/RS/WM 

Pfeheal  —  60" 

.F90T17/CW 

to 

o 

1  Cool  White  II  82  |  F90T77/CW/WM 

Rapid  Sian* — 

Preheal  — 48" 

F40CW 

40 

Cool  While 

1 

1  35 

fPap/d  Sfarr  On/yJ 
7F40CW/RS/WM 

{flapjp  S/a/1  Oh/> 

1F40LW/RS/WIr 

F40CWX 

40 

DeLuxe  Cool  While 

35  1  TF40CWX/RS/WM 

F40WWX 

40  ||  Deluxe  Warm  While 

1  35  MF40WWX/RS/WM 

.... 

II  Rile-Whiie  (.  35  ■  F40RW3/RS/WM 

F40D 

40  |!  Dayiiphi  |  35  :  ^ F40D/.RS/WM 

F40W  1  40  |.  While  1  35  ‘•F40W/RSrWM  - 

F40WW  I  40  j  Warm  While  35  i  F40WW/ RS / WM  1 

S*'iTHtne— 46" 

425  Ma 

F48T12/CV/  i  40  1,  Cool  White  30  '  F48T12/CW/WM  f  F4ST12.a W/Wt.‘ 

1  I:  : 

Slimline— 96" 

200  Wa 

F96Ta/CW 

50 

Cool  While  :  40  ;  F96T8/CW/WM 

1  1 

Slimline— 96" 

425  Ma 

F96T72/CW  |  75  |:  Cool  While  1  60  |  F96T72/CW/WM 

F96T12/LW/WM 

F96T12/CWX  1  75  |i  DeLuxe  Cool  White  |.  60  1  F96T12/CWX/WM 

F96T72/WWX 

75  |j  Deluxe  Warm  While  | 

60  '  F96T12/WWX/WM 

.... 

|;  Rite-Whiie 

.  ’  60  !  F96T12/RW3/WM 

F96T12/D 

75  |i  Daylight 

60  !  F96T12/D/WM 

F9ST12/W 

75 

White 

60  1  F96T12/W/WM 

F96T12/WW 

75 

Warm  While 

60 

F96T12/WW/WM 

- 

F96T12/C50 

75 

Chroma  50 

60 

F96T12/C50/WM 

High  Output— 96" 

F96T12/CW/HO 

110 

Cool  While 

95 

F96T12/CW/HO/WM 

F96T12/LW/HO/V 

800  Ma 

F96T12/CWX/HO 

no 

DeLuxe  Cool  While 

95 

F96T12/CWX/HO/WM 

F96T12/WW/HO 

no 

Warm  While 

95 

F96T12/WW/HO/WM 

Power  Groove — 48" 
7500  Ma. 

F48PG17/CW 

no 

Cool  White 

95 

F48PG17/CW/WM 

Power  Groove— 96" 

F96PG17/CW 

215  ' 

Cool  White 

Kai 

F96PG17/CW/WM 

F96PG17/LW/W? 

7500  Ma. 

F96PG17/WW 

215  i 

Warm  Wnne 

185 

F96PG17/WW/WM 

1500  Ma  —96" 

F96T12/CW/1500 

215 

Cool  While 

IBS 

F96T12/CW/1500/WM 

J^oi  tnaximom  elliciency.  providing  20-2^*-.  more  light  output  per  watt  than  conventional  ■■F-40"  lighting  installations,  use  with  GE  MAXI-MISE  i 
ballasts  in  GE  MAXI- MISER-  lighting  systems 
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PWJECT  NAME: 

££A 


OEPAaTUEHT:  E.LECTK.I  CAL. 


SHEET  NO:  OF 


PKXIECT  PART: 


SPEC.  DIVISION: 


FORT  H  ^  LL  RtPLAte  fi-uoofv£SC.£MT  lp.>.v 


COMPUTED  BY:  DGjUj  DATE  :  \  \ -20 'BE  JCB  NO:  4-4:1 1  .  Q  2. 


CHECKED  BY;  DATE 


APPLI^AE-LE  ^U\L’D|KJSS 


Mou-  vv/uteisize:::? 
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HIGH  EFFICIENCY  TYPE  MOTORS:  ENERGY  SAVINGS  AND 

ECONOMIC  CALCULATIONS 


LIFE  CYCLE  COST  ANW.YS1S  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EOF) 


LOCATION:  Fort  A.P.  Hill,  Viisinw 

PROJECT  TTTLE:  Fort  AP.  Hill-  Enorgy  Enginewing  Anatyeis  Program 

DISCRETE  PORTK)N  NAME:  High  Efficiency  Motors 

ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YT?S) 


F^GION:  3  PROJECT  NO.:  DACA  31-^-00196 

FISCAL  YEAR:  1994 

20  PREPARER:  JJS 


1.  INVESTMENT  COSTS; 


K  CONSTRUCTION  COST 


B.  SlOH  »  22 

C.  DESIGN  COST  *  24 

D.  TOTAL  COST  (lAr-IB+IC)  '  $  449 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLKUTHJTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+yCOST(-): 

DATE  OF  NISRR  a5-3273-X  USED  FOR  DISCOUNT  FACTORS-  0«rt  1  ^ 

ENERGY  COST  SAV1NG(S)  ANNUALS  DISCOUNT  DISCOUNTED 

SOURCE  S/MBTU(1)  MBTLMYR(2)  SAVINGS^)  FACT0R(4)  SAV»«3S(5) 

K  ELEC  S20.87  4.1  S  85  86.00  S  7^88 

B.  DiST  $5.^  $  8 

C.  RESID  S  5 

D.  NG  $  8 

E.  LPG  S7.7$  8  8 

F.  COAL  8  8 

G.  SOLAR  8  8 

H.  GEOTH  8  8 

I.  BIOMA  8  8 

J.  REFUS  8  8 

K.  WIND  8  8 

L.  OTHER  8  8 

M.  DEMAND  SAVINGS  8  8 

N.  TOTAL  4  8  «  8  7288 

3.  NON  ENERGY  SAVINGS  (+)  OR  OSST  (-); 

A.  ANNUAL  RECL«RING  (+L) 

(1)  DISCOUNT  FACTOR  (TABLE 

(2)  DISCOUNTED  SAVINGS/COST  ^X3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


SAVINGS(4-)  YEAR  OF  D^COUNT 

COST(-)(1)  OCCUR.  (2)  FACTOR(^ 


DISCOUNTED  SAV- 
INGS(+)COST(-K^ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONC»IICLJFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N54-3C); 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G; 

7.  ADJUSTED  INTERNAL  RATE  OF  RETL«N  (AIRR): 


520  YEARS 
87288 
1622 
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001  00'^fiorfUj 


MMM 


DESIGN 
GROUP 

A  PROFESSIONAL  CORPORATION 
ARCH  I TECTS ♦ ENG  I NEERS ♦ P  LANNERS 


DESIGN 

ANALYSIS 


■  BUDGET 
C  PRELIMINARY 

□  FINAL 

□  OTHER  _ 


.RO.ECT 

rW-'ECT  fAflT;  /4  /  ZW 

SPEC.  DIVISICH:  H  >  6  H  P‘^Pi~ 

'fyPF  /yiefTos.^ 

XB  lO:  ^4;^  /-y. 

SHEET  HD;  OE: 

CHEOTED  BY:  DATE; 

SHEET  NO;  •  OP: 

HlGM-EFFlClEklCV  T>^PE  motors '«  THE  MOTOR  REf=*LAC^  N^CNJTS 
COUSlDERED  UWDER  THIS  (MOUJDE  THE-  P0TA5LE 

water,  Sv6TEM  pOA^P  MOTORS  :5AM\TARV  WASTE  WAT^R 

5VSTEM  ‘PUMP  MOTORS  C^OOSTER  POMP  TYPE  ,  MOT 
SUBMERSIBLE  LIFT  TYPE).  EmERGY  SRVlMGS  REALl-LEO 

aB  A  RESULT  OP  REOOCEO  E’ME  SgV  OOMSUmPTlOM 
OP  THE  ’  MOTORS.  THE  CoST  FACTOR  WiLu  BE  THE 
AODiTioMAu  Cost  of  high -efpiGibmcv  motors. 

S\KiCE  THE  EYlSTlKlG  MOTORS  ARE  1M  AOCEPTA6LE 
COMOlTlONI  AKJO  the  PRovlSlOiM  OF  EMERoY  ~  ^  PFIC /E  MT 
MoToPS  WOOlD  be  ExPEkJSlvE,  CoM5 1  OER.img_  L-AEoR 
costs  AMO  PREMIUM  PRICE.  WE  PeooMMEMO  THAT 
STAmOARD  ’TVPE  MOTORS  5E  REPLACED  EY  HIGH. 
HFR^ICiEMCV  MOTCRS  THIEV  fvJCGO  REPLRCEMEMT. 

THE/SE.  E^iJST  TWO)  400  OPpO  PuMPS  CZS  HP  B 
DI5TR  laUTlMG  64. T  MG  WATER  PE/R  YEAR- 
1-2.5  HP  30  KW 


6^  n 

—  7.  ■ 


G  Y.  lO*^  C  « 


_  )3^g  HPSyv^p.. 


'  -  : 

ZS  HP 
S.TAvjOAPO 

M/OTOK 

2.5  HP 

EFnCl£NlCY 

IVXOTOR 

First  cost  [i] 

•  "1^0 

\c?oc> 

EFFICIENCY 

SR 

ELECTRlCiTV  REOO,( 

^  X 

^KW)  30) 

CR.} 

HR  USE /VR 

13HS 

1348 

KWH  /VR 

40440 

3P  22.7 

SAYtWGS  mSU/YR 

O 

14.07  31C 

HC 


I  0^  ctIa 


--  i. 


KDftFOU:,  VIRGINIA 


WASHINGTON.  D.C. 


ATHENS.  GREECE 


KWTON.  TEX^S 


fRAWCFURT.  GEftAi 


/•79 


DOMESTIC  HOT  WATER  CIRCULATING  PUMP  CONTROLS: 
SAVINGS  AND  ECONOMIC  CALCULATIONS 


ENERGY 


LIFE  CYCLE  COST  AKsuYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A.R  Hill,  Virginia 
PROJECT  TITLE;  Fort  AJ’.  HilL  Enargy  Enginoaring  Analysis  Program 
DISCRETE  PORTION  NAME:  Hot  Water  Circulating  Pump  Controls 
ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS) 

1.  INVESTMENT  COSTS; 

A  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (1 A+1 B+1C)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-IE-IF) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  8M273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


REGION:  3  PROJECT  NO.;  DACA31-894>0198 

FISCAL  YEAR:  1994 

10  PREPARER:  JJ5 


238 

13 

14 
265 


$265 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS^ 

A  ELEC 

$20.67 

ZB 

$ 

56 

14.65 

$ 

848 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

3 

$ 

58 

$ 

848 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGSAX>ST^X3A1) 

8.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT 

COST{-)(1)  OCCUR.  (2)  FACTOR(3) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3f3A+(3Bdi;ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5^-3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


459  YEARS 
$848 
3J20 
12.81% 


Opro  j#ct\92008\co«t\hotpu*p 
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MMM 


DESIGN 
GROUP 

A  r ROFESS 1 OHAL  COaPORATION 
ARCH  I TECTS ♦ ENG  I NEERS ♦ P  LANNERS 


DESIGN 

ANALYSIS 


a  BUDGET 
C  PRELIWINAHY 
■U  FINAL 
b  OTHER  _ 


fKUECT  MMC 

A»  7“ 

'^■P.  ^ici_  fSP)P 

PROJECT  fAAT: 

M3t-  uv-^r-^c-^e.  Pupt^p 

SPEC*  DIYI6ICT4: 

• 

oe?Ajin4gKr: 

C  r  4- 

COMPUTED  0Y:  OATEi^.^Jo^  ^ 

jca  HO:  IT .  o  1 

BSI^H 

OF: 

CHE0:ED  0Y:  OATE; 

SHEET  NO:  *  OF: 

IN  I3U  f  0 /MCS- S  WA^/Crr'  MAy£  OOnnesnc.  /~>OT  Wf^T<S^ 

c.\^C.UL^- pu/^r>s  7~0  fr> /^  ,  T  !  I'J  v^AT-^  &.  -r£  mri£’ ru  S.  ^ , 

c-^ ' — ’  a<r  Sy^yjex)  ay  sm  <jT-r~iAj(^  T/^e  /=o'>-r7P 

OulZ-tAJcr  KJhJOCCUA/^^  /~/oUC.T.  A  TS  U  An  / <S-  BO/cO/ajS- 

OCC.UPAAJC,y  O  !=■  2  HOuf^^  PS/z.  C>/?V,  S"  SAVZ  P£^  uJE£.K^  ^ 

Th£  Ur^  O  C.C  U  r*/ £  O  T  !  m£  /=  f  S  £=  A-f  “s  IZS  H 

Uvy££/<. 

~!~^£  S/PVi^^S-S  fa.  a  An  £/9CM  '/6  Hp.  c  ' /2  c  c/c_/C-r'/ ajg- 

Pv  nn p  jz  : 


l/s  Hp.  ■»  ZSP-P-  ETO /  V  IZS  HA/  *  -S  Z  w<?£«r/ 

'  I  HfPR.  /'*JS£K  '' 


,  &  12.  ,  P-L?  /, 


Yfi. 

y  /AnAr-£  iS.CZ 
T/‘\f  /S.  ^  O  S  7CA  T-  f 

V  N  C^AJ  O  A'T"/' 
yAj\T-A)\4.iE  .a 


*2.  S  fvM3^0  j. 


yjs. .  _ 


/So  «  /.OJ-4-*/.  Otf"?'/.  <3^7*  /.  ^ 


2. 


ro..ve/^ri6VO  from  pump  ni.'VTu'  to 

2.S  /V16TU  ^ 


>1 


^OiFQLK,  VlftClHlA  »  WASHINGTCN.  D.Cc  «  ATK6J«.  CaEECS  •  HOL^TON.  TEXAS  •  FflA^*:FUflT^  GE; 


INSULATED  DAMPER  PANELS:  ENERGY  SAVINGS  AND  ECONOMIC 
CALCULATIONS 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  ^OP) 


LOCATION:  Fort  A.P.  HHL  Virgin^ 

PROJECT  TITLE:  Fort  AP.  HIM-  Energy  EngJneerlng  Anafysb  Program 

DISCRETE  PORTION  NAME:  Irmilated  Dam^  Parmte 

ANALYSIS  DATE:  January  1994  ECOI^DMIC  UFE  (YRS) 


PROJECT  NKD,:  DACA  31-89^198 
FISCAL  YEAR: 

PREPAf^R:  JJS 


1.  INVESTMiENT  COSTS: 

A.  CONSTRUCTION  COST  $ 

B.  SIGH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (1 A+1 B+1C)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PU8UC  UTlLfTY  COB^^ANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-327S-X  USED  FOR  DISCOUNT  FACTORS-  Oct 


SOURCE 


COST  SAVt4G(S)  ANNUAL  $  DISCOJNT  D^COtMTED 

$/M8TU(1)  MBTUAT^(2)  SAVINGS(3)  FACT0R(4)  SAVINGS® 


A.  ELEC  $20.67 

B.  DIST  $5.^  2.4 

C.  RESID 

D.  NG 

E.  LPG  $7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTN 

I.  BIOMA 

J.  REFUS 

K.  WIND 
L  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL  2 

3.  NON  ENERGY  SAVHS^(+)  OR  COST  (-): 

A.  ANNUAL  RECURRIMS  (+^) 

(1)  DISCOUNT  FACTOR  (TA®-E>^ 

(2)  DISCOUNTB3SAVINGS^COST^X3A1) 

B.  NON  RECURRING  SAVff^  (+)  CM  OC^T  (-) 


ITEM  SAVINGS(+)  YEAR  OF 

COST(-K1)  OCCUR.® 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


DISCOiNT  DISOXINTED  SAV- 

FACTOR®  I^«3S(+)COST(-)® 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENO^GY  E^COUNTBD  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3^^VK3Bd1 /ECONOMIC  UFE)): 

5.  TOTAL  NET  DISCOUNTED  SAmGS  (2N6i^3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


Z37  YEARS 
$178 
6.49 
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A  fROFESSIONAL  CORPORATION 

ARCH  I TECTS*  ENGI NEERS^  PLANNERS 


PWJ6CT  «ALe:  PROJECT  FA^T: 

i^suc.j^r 


DEfARTXCNT:  /TJ^ C /V ^  aJ  f  C 


DESIGN 

ANALYSIS 


□  BUDGET 

□  PRELIMINARY 
■  FINAL 

□  OTHER  _ 


D/<i  y-J-T 

J  Pmaj^  C^S 


r  r/QAj 


CCUPUTED  ffT:  S^C  ELAT'S:  5'2^-Sc  ^  /  ~7.  Q  I _ 


CHECKED  BY:  DATE;  /Z-./D-g'Z,  ^SSY  M3:  :  /  OP:  3 


iNSac^Td^-O  P/^./^SLS  /^o  ^  I2^CtC  D/^mFe'/S.^ 

^orv£  nuti-D/^G-S  /=r  T  nO^T  /3.P.  N J ^c.  i/<5 

IZf^C  i::  D/^/>^PS£.S  OC.  UhJ  r  /^SUC./^  Pd.Y<~JOO€i 

P/°t  Ki£c  5"  0\/£  Z.  B '>^  H  o  G.~!~  /9/0  0  /  OR.  •  V<=  aJ  T  l  L  C-yPT"  /AJG- 

in  THS  CyR£S  \aJH£/Z£  Ta/SS^  £>0  ^Jo  7" 

OPBPlPTS  irO  T/-f£  ■  \^iaJTSP.  niOrUTH^  ^  Tt<r-fiT~  P /  T7“J . 

lr\JSU  l:i  P/^  E<^£  PC/^C.SP  <5>u'<5-£  T-Zr-f  OP’G.KI/AJ  &- 

VJIUL.  f2.EPO<z£  H<£<^’r-  J-0£'ES‘S  P'^E  T'O  / /-j  P' ^  T  Z. /  o  aJ 

/O  £>  7"<C  A-*  C  /lO  '  C  C  /  o  aJ  _ 


I  N  FtC,T;Z.AS'7-/c>AJ  CEP.C.UY-Y^  "P' 

FoP.  lAjFf£^TJS./FT/‘OAj  C./P  i^C,U£^/FTyOK)  Pus.PoS^£^  "FPi  S 
£Y.fST/AjG~  /£  CPP  C^t  P  7"C5  BS  O  S"/z77/^/^^ 

^/7”  7-0  /»  Pooa.uy  Ft7-’r<s  d  oooiz.^  aa^d  ^Afa'  psjopos.ao 

PAtAJeu  c.OAOc.iT>ae.sx>  %/An/e,Afjz,  -^o  f  uj&ca.  F/r7rsj>  p>oop.. 

THE  s  /  FUAJ0A}A^<^A\J-ry9O^  <P-U(D(E 

EU<S-CFE€'r^  T/iA=i"r  fit  yP£L.C,  /=’/T'rVffj3  DOOB,  ^  irJ F/c^T/ZpfT/OAJ 
pPPR-py  tJ'n/^  TBs  F  POoP-Uy  EfTT&D  I>PO  Bi-S-H  \J  fOGr  i^/AjDOUjj 
/\k)D  Poa..  pooAj^-y  P i~r7'£ D  oootz..  t-h /S  F/<F-uiz.£‘ 

BS  'c>au6LFD.  Z’z..  yna  &utDa  /f^so  STy-fras 

TPP-T-  THE  C.C.AiM/^E£  TyHAi.oue-H  /?  PooP.  F iT-  POU3LS  — 


pa&.  a/AjsAz^ 


H  UaJ  O’  W/AJO'OKJ  /S  /^PPaoA/ fy7FT£F.y  7"7  C.F  hi  PBA.  a/AJSAi 
FO  OT  OP.  CJ2.  A  CJC  AT  /S’  r>n  PH  to/Aj  p^  Pa^.2::,  .  o.  i  a  /aj  yY.  C- 

pp-essue.a').  C<^HFPraa  'Z'z^  f  ,  T/^Sca:  3  3 

Loovae...  si-za  -  3  ' »  3  '  i^a/^a-T/y  op  t^z.  Frz 


Loova 


s  iT-a  - 


I  to  Fi4.TAAT/ oaJ  P-fATa  (jFA/STAaOO)  -  /Z.c~i~l')  SS  ?2-^  c.pri 


t  to  F/Ljr/t.ATAOAJ  S.A  7~£  (  RtZOPoO^-o) 


/“Z  C-Is'i'i  *  I  B>A-&  CFH 


\tJ  FtC-Tfi-AT/OAO  tZ^BD  OC.T/ O  AJ  -  /SAB  — «?'24=  ‘7'24-  CF/-/ 


rCRFOLC.  VIHGINIA 


VAEH'.KjTON.  d.c. 


ATHEie.  CaEECE 


H3UETCN.  TEXAS 


FRAMIFUST-  c 


aolo,  *8oomi 


A  fROFESSIOHAL  CORPORATION 

ARCH  I TECTS*  ENG  I  NEERS  ♦  P  LANNERS 


DESIGN 

ANALYSIS 


□  BUDGET 

□  PRELIMINARY 
B  FINAL 

□  OTHER  _ 


rCAFOLT.  VIRGINIA 


*ash;ncton.  o.c. 


ATHENS.  GREECE 


HOUSTON.  TEXAS 


Ffw*:FimT.  c; 


REDUCTION  OF  WINDOW  GLAZING:  ENERGY  SAVINGS  AND 

ECONOMIC  CALCULATIONS 


UF£  CYCLE  COST  ANALYSIS  SUMIWAKY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA31-89^198 

PROJECT  TITLE;  FortAP.  HiiLEnorgy  EnginoaiingAnafysisPrograni  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Reduction  of  Window  Glazing 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20  PREPARER;  JJS 

1.  INVESTMENT  COSTS: 

A  CONSTRUCTION  COST 

B.  SiOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


34 

2 

2 

38 


$38 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAV1NGS(5) 

A  ELEC 

$20.67 

$ 

$ 

B.  DIST 

$5.69 

1,6 

$ 

9 

17.70 

$ 

161 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.78 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

2 

$ 

9 

$ 

161 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 

c. 

d.  TOTAL 


SAVINGSC-f)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 

FACTORO)  INGS(+)COST{-)(4)  * 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  <3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+<3Bd1/ECONOMIC  UFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5^*3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (ARR): 


4.16  YEARS 
$161 
4.25 
7.80% 


CONSTRUCTION  COST  ESTIMATE  I  Date  Prepared!  1/27/94 
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Date:  December  7 ,  1992  By: 

Project:  Energy  Savinas  Opportunity  Survey,  Fort  A.P.  Hill, 

Contract  NOo:  DACA  31-89~C-0198  EAC  Project  No.:  92Q08  .,0j0 
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fVN&TO  ‘Zfi.sJSD  /VR..  C»r  )  D 

% 

.  Co.iS) 
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TO  —/=?  ^  C.O  STZ 
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=1  .^2 
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UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EOP) 


LOCATION:  Fort  AJ».  HIM.  Virginia  REGION:  3  PROJECT  NO.:  DACA  31 -6^0-01 98 

PROJECTTTTLE:  Fort  AP.HilLEnwgyEnginoaringArwiysw  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Replace  OvertMad  Doors  (as  need  basis) 

ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS)  '  20  PREPARER:  JJS 

1.  INVESTMENTCOSTS; 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B^-1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUCUTIUTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  8&S273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


3.950 

217 

237 

4,404 


$4,404 


ENERGY 

COST 

SAVING(S) 

SOURCE 

$/MBTU(1) 

MBTUrm(2) 

A.  ELEC 

$20.67 

B.  DIST 

$5.69 

12Z0 

C.  RESID 

D.  NG 

E.  LPG 

$7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 

122 

ANNUAL  $  DISCOUNT  DISCOUNTED 

SAVINGS(3)  FACTOR(4)  SAVINGS(^ 

$ 

694  17.70  $  12.287 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

694  $  12.287 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (^-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS«X>ST(3AX3A1) 

B,  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT  DISCOUNTED  SAV- 

COST(-)(1)  OCCUR.  (2)  FACTOR^  INGS(+)COST(-)(4) 


a.  $ 

$ 

b.  $ 

$ 

c.  $ 

% 

d.  TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  <3A24-3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+<3Bd1/ECONOMICLIPE)): 

6.34  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N&t-3C): 

$12,287 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

Z7S 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

5.47% 

ngineenng 
Applications 
onsultants 
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INSULATION  OF  DOMESTIC  WATER  HEATERS:  ENERGY  SAVINGS  AND  ECONOMIC 
CALCULATIONS 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A.P.  HIM,  Vifgmra 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Prc^ram 

DISCRETE  PORTION  NAME:  Water  H^er  Insulation 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS) 


REGION:  3 
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PROJECT  NO.:  DACA  31-89-00198 

FISCAL  YEAR:  1^ 

PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


28,7^ 

1.472 

1,606 

29,843 


$29,843 


DATE  OF  NISTIR  85-3270X  USED  FOR  DISCOUNT  FiBOTORS-  Oct  1^ 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/yR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS{5) 

A  ELEC 

$20.67 

175.6 

$ 

3,629 

14.^ 

$ 

53,1^ 

B.  DIST 

329.7 

$ 

1,876 

17.70 

$ 

^,206 

C.  RESID 

$ 

$ 

D,  NG 

$ 

$ 

E.  LPG 

$7,76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

5C^ 

$ 

5,506 

$ 

^,370 

3.  NON  ENERGY  SAVINGS  (-i-)  OR  COST  (-): 

A  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 


B.  NON  RECURRING  SAVINGS  (■►)  OR  COST  (-) 
ITEM 


SAVINGS(+)  YEAR  OF  DISCOUNT 

COST(-)(1)  OCCUR.  (2)  FACT0R(3) 


a.  $ 

b.  $ 

Cc  $ 

d.  TOTAL 


DISCOUNTED  SAV- 
INGS<+)COST(-)(4) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5’t‘3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


5.42  YEARS 
$86,370 
2,89 
5.68% 


\Opnly(•^^9200eVKipW^%INS 


m 


Activity  and  Location^  [Constr.  Contact  No.  DACA  31-89-C-0198  |I«D.  No. 

Energy  Savings  (^^portunity  Survey  j- . - . |° . 

Fort  A.  P.  Hill,  Virginia  lEstiraated  By-  EAC,  P.C.  Category  Code 


•  • 

$  • 

1 

» 

• 

1 

a 

o 

'O 

1  1 

» 

• 

1-  1 

tn 

tn 

1  1 

1 

1 

CO  1 

m 

m 

1  1 

1 

1 

o  • 

1  I 

1 

• 

CJ  • 

t  1 

% 

1 

^  • 

iA 

«  t 

1 

1 

<  • 

1  1 

1 

1 

1—  • 

1  t 

• 

1 

o  • 

1  1 

1  t 

1 

• 

• 

1 

1 

1 

(0 

1  • 

t  • 

• 

1 

1 

_ 

_ 

_ 

■ 

C 

1  • 

• 

• 

1 

1 

a 

a 

(0 

1  • 

» 

1 

1 

a 

a 

1 

<u 

1  1 

1 

• 

■ 

a 

1 

1 

z 

1  1 

1 

• 

1 

a 

^  1 

1 

1  • 

1 

1 

1 

a 

<  1 

1 

1  1 

1 

t 

t 

a 

1—  I 

1 

CO 

1  • 

1 

1 

1 

1 

o  • 

1 

1  1 

« 

B 

1 

CO 

a 

1—  • 

4 

a£ 

•  1 

« 

1 

B 

o 

a 

a 

1 

•  1 

• 

1 

1 

CJ 

1 

• 

1 

(M 

1  1 

1 

1 

1 

I 

1 

8: 

t  1 

1  • 

• 

• 

• 

1 

1 

as 

O 

1 

1 

a 

h-  a 

1  • 

• 

• 

1 

00 

1 

CO  1 

1  • 

• 

• 

1 

< 

1 

O  i 

1  1 

• 

•  Of 

1 

— j 

1 

U  1 

ro 

1  1 

1 

•  O 

1 

1 

1 

1  1 

1 

•  1— 

1 

1 

1-  1 

O 

1  1 

1 

1  u 

1 

a 

1  1 

■  t 

1 

;  i 

■ 

a 

a 

a 

Z  1 
3  « 

c 

1  1 

1 

1  h- 

1 

1  ■ 

D> 

•  1 

1 

1  z 

1 

• 

■ 

1 

1  1 

t 

•  o 

M 

1  1 

f 

«  CJ 

t 

1 

a 

a 

0) 

•  1 

t 

•  00 

1 

t 

—1  • 

a 

o 

1  1 

• 

1  Z3 

4 

I-* 

1 

<  1 

a 

1  1 

1 

•  CO 

1 

CO 

1 

»—  1 

a 

z 

t  1 

1 

1 

1 

o 

a 

O  i 

a 

1  1 

1  1  <11 

• 

1  • 

• 

• 

1 

a 

CJ 

a 

a 

h-  a 
a 

1 

1 

:  :  "8 

•  o 

•  z 

1 

1 

1 

a 

< 

a 

a 

a 

1 

1  1  u 

1 

t 

1 

1 

1—  1 

d) 

o 

•  1 

1  •  1  ^ 

1  C. 

1.  dJ 

1 

• 

1 

1 

oe 

tu 

1 

1 

s  ; 

C 

1  o  •  ^ 

•  *o 

1 

t 

1- 

t 

U  i 

<  z  •  o 

•  c_ 

a 

< 

a 

L. 

•  •  Cl> 

■  o 

I 

a 

z 

a 

H*  1 

O 

1  •  1  OJ 

t 

1 

a 

i 

S- 

g> 

1  O  1  4-1 

1  •  1  <0 

:  ^ 

1 

1 

a 

a 

1 

1 

Z  1 
3  • 

ac 

I  —  i  CJ 

•  -9 

1 

a 

_ 

a 

a 

1  1 

1  1 

1 

1 

1 

1 

1 

1 

1 

B 

NO 

1 

1 

1  1 

• 

• 

^  1 

o 

1  o 

1  1 

I 

I 

<  • 

o 

•  o 

•  oo  • 

1 

1 

1—  1 

1  1 

» 

1 

O  « 

00 

•  00 

1 

f 

CO 

h-  1 

•  1A 

i  O  ( 

• 

1 

o 

a 

1*1 

1 

1 

1 

CJ 

1 

t 

1 

1  O  1 

t 

1 

1 

■■■■»  M  111  Miiwi  II  ■■  1  ■i—Mi  I.  .  —  ii  !■  »iii 

1  f  1 

1  1  • 

• 

• 

I  gc 

?! 

1—  « 
CO  • 

«  eo  1  cj 

$ 

.  5 

00 

o  • 

III  • 

• 

•  ^ 

< 

CJ  • 

1  1  Ol 

1 

•  CJ 

—i 

a 

1  lO  1 

1 

» 

:  2 

1 

1—  1 

•  <  •  U 

f 

1  t- 

•  CJ  •  < 

1 

1  z 

1 

3  • 

1  <  1  Ui 

1 

•  o 

a 

•  O  1 

1 

1  u 

. 

1  1 

1 

1 

a 

•  t 

1 

1 

:  g 

i 

i 

a 

a 

a 

o 

lA 

1  O 

1  in 

>  o  • 

• 

1 

a 

^  1 

K» 

1  m 

1  Z  1 

t 

• 

1 

►— 

1 

<  • 

1  1 

1 

1  a. 

1 

CO 

1 

a 

in 

I  ro 

1  4^  1 

• 

1 

1 

o 

1 

O  1 

•  4A 

1  o  • 

t  <0 

• 

1 

CJ 

1 

1 

i 

'i 

1  (0  1 

1  -M  •  >» 

•  c 

• 

• 

1 

1 

1 

1 

a 

1 

1 

t. 

•  c  •  cn 

•  u. 

• 

• 

< 

a 

(D 

1  o  > 

1 

• 

1 

1 

1 

& 

1  CJ  1  T3 

1  1  QD 

1 

t 

B 

1 

1 

1 

0£ 

tu 

I 

a 

f—  a 

€A  a 

o 

m 

L. 

t  .  ,  4-> 

I 

1 

1- 

1 

O  a 

O. 

1  L.  •  (D 

•  4-*  1  E 

•  <0 

•  3 

f 

1 

1 

a 

a 

CJ  a 

o 

0) 

1  (0  1 

•  -M 

a 

»“  a 

■M 

1  C  1  4-' 

1  (D 

1 

1 

1 

(D 

1  O  •  (A 

•  4-» 

1 

1 

1 

Z  a 

O 

1  CJ  •  tu 

•  CO 

• 

1 

— 

1 

=>  1 

1 

1 

1 

• 

I 

• 

a 

1 

a 

H-  a 

1 

1 

1 

i 

1 

Z  a 

• 

1 

t 

a 

3  a 

• 

1 

1 

>- 

a 

1 

t 

1 

1 

h- 

a 

a 

CO 

1 

1 

1 

»— 

a 

a 

• 

1 

a 

a 

00 

1 

1 

1 

< 

1 

a:  a 

•  "O 

1 

3 

1 

UI  I 

NO 

•  (U 

• 

a 

1 

03  a 

1 

1  L. 

1 

1 

Z  1 

tn 

1 

1 

1 

3  1 

1 

•  U. 

$ 

a 

Z  a 

1 

I  _# 

• 

a 

1 

1 

1 

tu 

1 

1  O 

1 

a 

1 

I— 

I 

1 

a 

a 

• 

• 

•  c 

1 

1 

a 

1 

1 

a 

• 

•  o 

a 

1 

I 

1 

• 

1 

I 

CO 

1 

t  4-» 

1 

1 

1 

LU 

1  >* 

»  (0 

• 

1 

a 

1  dl 

1 

1 

1 

►— 

1  > 

•  3 

• 

CO 

•  (. 

•  CO 

o 

•  :? 

•  c 

1 

a 

a 

3  ^ 

u 

1  CO 

1 

1 

z 

a 

1 

z  >. 

1 

■ 

1 

o 

1 

a 

Q  ^ 

z 

•  >> 

1  u 

1 

t 

1 

o 

1  4^  (Q 

•  d> 

1 

1- 

t 

a 

O  (0 

•  4-» 

1 

a. 

a 

a 

4->  C 

J— 

t  c  c 

•  CD 

1 

1 

a 

0) 

o 

•  ••  3  ■- 

•  O 

1 

a: 

1 

a 

C0  O 

3 

1  c  4»'  a> 

•  JC 

1 

CJ 

1 

a 

CO 

oc 

1  o  C-  t. 

• 

• 

4 

a 

(0  ^ 

H" 

1  Q 

1  L. 

• 

tu 

1 

a 

CO 

'  H-  > 

•  <u 

I 

o 

a 

a 

O)  tn 

z 

1  (0  K 

•  4-> 

$ 

a 

1 

c-  r«.- 

o 

.  o  o  - 

•  CO 

$ 

z 

a 

a 

<u  • 

(J 

1  O  — ' 

*  3 

t 

tu 

a 

a 

1  ^  <0  — * 

• 

1 

a 

1  o> 

1  4-> 

1 

a 

a 

I  "O  c  z 

•  O 

1 

a 

a 

u 

,  c  — 

• 

1 

1 

a 

^  •— 

1  JO  >  • 

1 

1 

1 

a 

c  ^ 

1  (0  a. 

» 

1 

a 

a 

<0  1- 

<  CO 

1  •• 

1 

1 

a 

H. 

1  4-»  » 

1  4-* 

1 

1 

I 

•  U 

1 

1 

a 

s  m 

H- 

i  >  O) 

1  dJ 

1 

1 

a 

m 

o 

1  U  4-> 

>— 

1  4->  (1)  (- 

•  O 

1 

a 

"O  QC 

00 

•  U  c  O 

1  t- 

1 

1 

a 

-D  u- 

3 

— 

•  <  UJ  U. 

1  a. 

1 

— 

— 

1 

a 

<  N^ 

CO 

Opro  ject\92008\cost\750wthtr 


"8 

L. 

m 

& 


& 


o 

u 


s 

•M 

8 


c 

o 

u 


■g 

CJ 

t 

o 


c 

o 


>s 

1 

(0 

1 

1 

• 

> 

1 

3 

t 

1 

CO 

3 

C 

CO 

• 

2 

0 

• 

O 

I 

c. 

• 

■M 

03 

1 

o 

« 

H- 

D 

4-» 

t 

a. 

c 

c 

1 

as 

1 

3 

CJ 

1 

QC 

c 

Ol 

JC 

CJ 

o 

(. 

L. 

1 

CO 

O 

L. 

• 

UJ 

<M 

a 

> 

6 

CJ 

• 

o 

{Q 

s 

4 

<M 

• 

U 

o 

1 

CD 

# 

z 

O 

1 

3 

• 

UJ 

CO 

1 

1 

h- 

C3) 

1 

•M 

1 

■O 

c 

oc 

1 

O 

1 

c 

1 

• 

CO 

> 

1 

fO 

CL 

R 

1 

>. 

CO 

1 

4-» 

1 

4J 

1 

< 

1 

O 

1 

> 

at 

1 

0) 

1 

L. 

-M 

1 

■M 

Of 

1_ 

o 

O 

c 

o 

t 

(_ 

1 

< 

UJ 

Lk 

1 

a. 

1 

_ 

o 


o 

o 

3 


CJ 


8 

CJ 


O 

cd 

< 


8 

U 


o 

o 


s 

Of 


< 

h- 

o 


03 

8 


< 

h- 

O 


g  g  g  g  g 

9  9  •  ■  • 

^  in  ru  m  in 


g  g  g  g  g 

mm  CNJ  m  m 


I 


i  I  i  g  I  s  s 

eo  «3  •-  «-  o  <1—  ru 


IS 


g  g  g 


o 

m 

m 

to 


o  o  «Q  fo  o  ru  CM 

m  m  uj  o  CM  CO  o 

fO  m  m  o  m 


g  g  g 

mm  CM 


CO 

O 

o 


CO  w 

o 

CJ 


10  ^  < 
4»  ^ 

L.  JZ  O 
(U  C.  I— 
4^  ^  m 

(0  >  3 

x:  o  CO 


3 

CO 


0) 

C- 

0) 

s 


13 

CO 


O  CO 
u  O 
a.  CJ 


< 

I— 

o 


^/(J 


(}project\92008\cost\750wthtr 


Water  Heater  Insulating  Kits-  Electric 


Existing  Conditions 

Add  Insulation  Kits 

4  Additional  R  Value 

Heater  EflP‘.= 

100% 

100% 

Capacity 

Urank= 

40  (jallons 

40  (jallons 

0.22  Btu/F*Ft**2*Hr 

0.11702  Btu/F*Ft**2*Hr 

Atank= 

27  Ft**2 

30  Ft**2 

Ttank= 

120  F 

120  F 

Tsurroundings= 

65  F 

65  F 

Operational  Hours 

8760 

8760 

Part  Time  Load 

4392 

4392 

Year  Round  Savings 

Existing  Energy  Usage  2,861 ,892.00  Btu/Yr 

New  Energy  Usage  w/lnsulation  (1,691,425.53)  Btu/Yr 

Savings  1.17  MbtuA'r 

$  Savings  24 


Seasonal  Savings  (April-October) 


Existing  Energy  Usage  1,434,866.40  BtuA'r 

New  Energy  Usage  w/lnsulation  (848,029.79)  Btu/Yr 


Savings 
$  Savings 


0.59  Mbtu/Yr 
12 


0project\92008\calc\wtriitr.  wb  1 


Number  of  Tanks  150 

Per  Tank 

Number  of  Tanks  150 


MBtu/Yr  $/Yr 
175.57  3,629 

Materials  Labor 

25  18 

3,750  2,700 


ic,ngineering 

Applications 


(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 

Sheet  _  of 

By: 


Project:  Fort  A.  P.  Hill  ESOS  Date:  2-28-94 

Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 
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FIGURE  1 


Water  Heater  Insulating  Kits>  Oil  Fired 


Existing  Conditions 
Heater  Eff.= 

Tank  Capacity 
Utanlc- 
Atank- 
Ttank- 

Tsurroundings™ 
Operational  Hours 
Part  Time  Load 


70% 

750  Gallons 
0.15  BtuyT*Ft**2*Hr 
138  Ft**2 
180  F 
60  F 
8760 
4392 


Add  Insulation  Kits 
11  R- Value 
70% 

750  Gallons 
0.0566  Btu/F*Ft«2*Hr 
167  Ft**2 
180  F 
60  F 
8760 
4392 


Year  Round  Savings 

Existing  Energy  Usage  31,085,485.71  BtuA'r 

New  Energy  Usage  w/lnsuladon  (14,195,450.13)  Btu/Yr 


Savings  16.89  Mbtu/Yr 

$  Savings  96 

Seasonal  Savings  (AprilOctober) 

Existing  Energy  Usage  15,585,325.71  BtuAr'r 

New  Energy  Usage  w/lnsulation  (7.117.170.89)  Btu/Yr 


Savings 
$  Savings 

OprojectV9200f\cikAi^ 


8.47  Mbtu/Yr 
48 


Subgroup  B-2<  Seasonal  Use  Buildings 
1526  7,563 

1528  7,563 

1529  7,563 

1532  7,563 

1533  7,563 
37,815 

Subgroup  B-3-Seasonal  Use  Buildings 


1635 

3,441 

1636 

3,441 

1637 

9,633 

1638 

9,633 

1639 

9,633 

1640 

9,633 

1642 

9,633 

1643 

9,633 

1644 

9,633 

1645 

9,633 

1646 

9,633 

1647 

9,633 

1648 

9,633 

1649 

3.441 

1651 

3,441 

1652 

9,633 

1653 

9,633 

1655 

3,441 

1657 

9,633 

1658 

9,633 

1662 

9,633 

1663 

9,633 

1666 

9,633 

1667 

9,633 

1668 

9,633 

1669 

9,633 

1671 

3,441 

1680 

3,441 

1681 

3,441 

1682 

3,441 

1688 

9,683 

1689 

9,683 

1691 

9,683 

1692 

9,683 

1693 

9,683 

1695 

9,683 

1696 

9,683 

1694 

9,683 

310,726 

Subgroup  D-2  Year  Round  Use 
820  6,176 

1525  12,000 

18,176 

Subgroup  03  Year  Round  Use 
1641  11,070 

1659  11,070 

1690  11,070 

33,210 

Subgroup  E-1  Year  Round  Use 
^305  1,250 

306  1.250 

506  720 

530  1,000 

1320  1,240 

1521  240 

1522  1,000 
1622  1,000 

7,700 


FFtMoee,  /oiiot 
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DESIGN 
GROUP 

A  f ROFESS I ONAL  CORPORATION 

ARCH  I TECTS*  ENG  I NEERS* PLANNERS 


DESIGN 

ANALYSIS 


□  BUDGET 

□  PRELIMINARY 

□  FINAL 

□  OTHER  _ 


fROJECT  NAME: 

EEAP’  A  F  HILL 

PROJECT  PMT:  HFEY,  , 

Heaiee  I/JSULAt/DN 

SPEC.  OIYISICN:  | 

CAL .  ELECT/Lm  \ 

A 

06PAR7WE>fr:  M ECH A.  O/C  A  / 

ainp's:^’:^  ■.  CTf //  2/14/33 

JOB  NO:  4H/7.  OZ  .  i 

SHEET  NO:  OP: 

a^ECXED  9Y:  DATE: 

SHEET  MO:  OF:  | 

h= 

-  .■  - 

BA&6JP  ON'  THE  STOP r  Bl//LI?/N6  eEoOP,  ADM/P/sT/tAlfi/E  f  ENoP 

Ec//lO//JdJ>  HA'OE  EMAIL  Elect ac  U/AT££  HEATECS j 
Some  he  ate  as  AJcE  PE-AClfi'ATES  ANp  APP /t/caj a  L  EHUT-Do-a^ajC 
AEE  AECPMMEjvDED^ 

TYP.  40  SAL.  TANIA  ,  VEAITICAL  .  . 

AAPEoY.  /e"cA4  5  'HI an  E<7i^C/0hTx  1H6/4N4A -HO  __ 
SPPPACE  APE  A  -  13  VaNHa)^  (T^i3  x  E/12,)  ^  ZE 

-  4 

=  j/('H =  o.zi  aTu/HH-n '^-r 

APP  /HSPLATJOL/  KJT,  //l'TK.  E/3EA:<SlA5S. 

AHEA  ^  CTT y.l4A)^  (FxZ/x  EJ/iz)  ^  30 FT 

Pi,  -  >/ (4  '  0.  J I 

A  Ut^A  ^  I//  ycA  A  -  CN^OLZCT  CPAYATUPE.)  - 

-  (^p. Z/>cZE)-  CO'  //x  B’O')  -  2.0  5TU /he - 

YEAP-FOPAJO  -lEAVJNd^ 

TAAJ/Y  TEMP.  ^  /ZO  “F 

A  PlYTDOOP  A/F  temp.  ^  S&F,  l/EE  OOF 

SAV/NaE  ^COiYrA')xATx  AES 

^  2.0  y  (/ZO'^o/x  pEExP.Hx  hOoo/ZHJZ  =  5,^  H6vj 
E/C.  -  3.0  /  CEO.y/ooo)^  HZ.e  ^ 

FAYBACM  ^  2.2-  YF-^ 

SEAEOYJAL  SAV/A/as  .  APR/L-^OQT; 

A ve .  ooTpoop  A/P  tejhf.  ^^/  *E.  //Fa  as 

EA  VHVaS  -  z. Ox  C/ZO  -  0^)x  /^^  xZHX  //OOo/3H/3  =  1.7  /YSTO 

£/C  '  7,7/  Ao£.>  ' 

fay- SAoac^  YES 

UOTE'  UfE  C/CLS:  B’EfJBPnS  0£P£/VOEArr  UPaX 
PBMAlKl/Ay6r  SSZV/CP:  LlFS:  OF  WArEF  HSAJEP 


NORPOU:.  VIRGINIA 


WASHiNGTON.  O.C. 


ATHENS.  GREECE 


HOUSTON.  TEXAS 


FftVaCFURT. 
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M MM  isms? 

A  PROFESSIONAL  CORPORATION 

ARCH  1TECTS*ENGI  NEERS^PLANNERS 


DESIGN 

ANALYSIS 


O  BUDGET 

□  PRELIMINARY 

□  FINAL 

□  OTHER  _ 


NORRXX.  VIRGINIA 


VASHiNGTGN.  D.C. 


ATHENS.  GREECE 


HOUSTON.  TEXAS 


FfW*CFURT.  G£».^ 
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Building  172-  Computer  Simulation  Input  Data 


BUILDING  DESCRIPTION 
Building  :  #172  AP  Hill-Coirm.  Club 
Prepared  By;  E.A.C. ,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program 
***************************************** 


03-14-94 
6063092204 
Page  1  of  1 

******************************* 


1.  BUILDING  INPUTS 

BUILDING  NAME  =  #172  AP  Hill-Comm.  Cliib 


MISCELLANEOUS  ELECTRIC 
Maximiom  power 
Power  schedule 


0.0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 


?  Y 

=  50.0  gal 

=  3 

=  50.0  F 

=  120.0  F 

=  1  :  Electric 


OTHER  INPUTS 

Additional  building  floor  area  =  0.0  sqft 

Electrical  generating  efficiency  =  100.00  % 

************************************************************************ 

2.  PLANT  SELECTION 


Plant  Name 


Mult  I  Plant  Name 


Mult 


BASEMENT 

FOOD  PREPARATION 


1  FIRST  FLOOR 

1  BALCONY 


1 

1 


****************************************** 


3.  FUEL  &  ELECTRIC  RATE  SELECTION 


Fuel  or  Energy 


No.  Name  of  Rate  Schedule 


Currency 


Electric 
Natural  Gas 
Fuel  Oil 
Propane 

Remote  Source  Heating 
Remote  Source  Cooling 


1  RAPPAHANNOCK 
1  LPG 
1  LPG 
1  LPG 
1  LPG 
1  LPG 


$ 

$ 

$ 

$ 

$ 

$ 


t 


% 


engineering 
.pplications 
(Consultants 


E?.C  STANEASD  ?CSM 
August  1985 


Ccntract  S3,DftCA-31-3i'C*<D\‘=l  ^ 


EEAT  GAIN  AMD  IXSS  CAiaiEa!!!^^ 


PraLiminary  Selacticn 
Final  Selacticn 


Project  ifeme:  PaB.r  At.PUtuu  £*^03 


ESC  Project  Nuncer:  Data  By: 

r^aticn:  fbiLr  AP  W  vU^ 

North  Altituda  3^»  \  Design  Mcnth  _ 

Building  Constructicn: 


□  Licfat 

□  Ma^gg 

□  Heavy 


Therm  I  lead  Averaging  Esurs 
D^ignOsnditiens 


Outside; 
Inside: 
Il^hctars 
Hoof  .0*^3. 


Sunner 

ES  F  WB  ~7(o  F 

UbIS  F  WB  F 


Winter 
EB  JJl_F 
DB  P 


Floor  .  0^\U 


Whll  ,  K.  >  H  *5 

/  Partition  n'L^ _ 


Glass  (Shading 
Glass  (No  Shading!  .  Si  Ci**  i**sUes£>±Jl\ 
Shading  Coefficieit 
For  Glass 


Door  5»  1 » (/  mo<yo  -  .  32> 


(Shading) 


(No  Shading) 


Lighting  Level 


Occunancy 

General  Raiiar!<s  EL£V-  llsHFi’ 


2fi 


LCngineering 

.applications 


■consultants 


Project:  pQ.  e.-r 

EAC  Project  Number: 


U-VALUE  CALCULATION  FORM 


FOR  WALL/PARTITIQN 

/  m2,  'j?  I  tO  a _ 

Date:  'z.  -  "  '?Z 


EAC  STANDARD  FORM 
July  1935 

SHEET  NO.  I 


jWall 


□  Partition 


Material 

Resistance  (n-ft^ 
Summer 

-  F/8tu) 
Wi  ntar 

L 

Outside  Air 

0.25 

0.17 

2. 

Inside  Still  Air 

0.63 

0.68 

3. 

/  ''  o  ■ 
r  <  n 

is .  :: 

4. 

)  ■  5  ^ '  Fi  (2,££.eo.3>  1  • 

Wf  V, 

5. 

6. 


8. 


Total  (R)  =  \H.3S 

U  =  1/R  =  , 


(Stu/h-sq. ft.  -  F) 


MATERIAL 

R* 

Air  Space  3/4"  (90  F) 

0.34 

Air  Space  3/4"  (0  F) 

1.13 

Still  Air 

0.63 

Moving  Air  7  1/2  MPH 

0.25 

Moving  Air  15  MPH 

0.17 

Face  Brick  4" 

0.44 

Cinderblock  4" 

1.11 

Cinder block  8" 

1.72 

Cinderblock  12" 

1.89 

Gypsum  8d  3/8" 

0.32 

Gypsum  8d  1/2" 

0.45 

Gypsum  Plaster  1/2" 

0.45 

Sand  P  laster  3/3" 

0.08 

Loose  Fill  Sandus:  1" 

2.22 

Perlite  Expanded  1" 

2.90 

MATERIAL  R* 


Blanket/Batt  Insul. 


2-2  3/4  in. 

7.00 

3-4  in. 

11.00 

1  3.5  in 

13.00 

5. 5-6. 5  in. 

19.00 

6-7.5  in. 

22.00 

9-10  in. 

30.00 

12-13  in. 

38.00 

Rigid  Insul.  1" 

2.73 

Stryofoam  1" 

4.00 

Verm i cu 1 i te  1 " 

2.27 

Vaoor  8arr.-felt 

Fir,  P i ne  4  S 'mi  1 . 

0.06 

Woods  3/4" 

0.94 

Engineering 

Applications 

CL^onsultants 


U-YALUE  CALCULATION  FORM 
FOR  ROOF /FLOOR 


£AC  STAN DA RO  FORM 
July  1985 

SHEET  NO. 


EAC  Project  Number;  72CPQ,-?  Date;  /  Z.  -  'V  -  7 2. 

arloor 


Material 


!•■  Top  Surface  (Movino  Air) 

2 •  Bottom  Surface  (Still  Ai r ) 


3. 

4. 

5. 

6. 

7. 

8. 


r-.r^i7  n>'.: 


KL-5- 


.->■■3.:  Vi'.  =-^.' 


Resistance  (h-sq.  ft.-F/3tu) 
Summer  Winter 

0.25  .  0.17 


3j_o 


Total  (R)  =  /on 9 
U  =  1/R  =  ■  0^3 


(Btu/h-sq. ft.  -  F) 


MATERIAL 

Air  Space  3/4' 
Air  Space  4" 
Air  Space  3/4" 
Air  Space  4" 
Still  Air 
Still  Air 
Moving  Air  7  1 
Moving  Air  15 
Acoustical  Til 
Acoustical  Til 
S  and  P 1  as  ter  3 
Gypsum  P 1  as  ter 


DIRECTION  OF- 


HEAT  FLOW 

R* 

MATERIAL 

R* 

’  (0  F) 

UP 

0.93 

Batt/Blanket 

UP 

1.03 

■  .2-2  3/4  in. 

7.00 

'  (90  F) 

ON 

0.85 

3-4in. 

11.00 

ON 

1.00 

3.5  in. 

13.00 

UP 

0.61 

5. 5-6. 5  in. 

19.00 

ON 

0.92 

6-7.5  in. 

22.00 

/2  MPH 

ANY 

0.25 

9-10  in. 

30.00 

MPH 

ANY 

0.17 

12-13  in. 

38.00 

e  1/2" 

1.25 

Rigid  [nsul.  1" 

2.73 

e  3/4" 

1.89 

Stryofoam  1" 

4.00 

/3" 

0.08 

Bui  1  t-up  Roof  3/8" 

0.33 

1/2“ 

0.45 

Asphalt  Shingles 

0.44 

*(h-sa.fc.  -  F/3ru) 


E£ac  sta.noaro  form 

ngineering  July  1935 

.applications  Sheet  no.  3  ® 

- - — 

CL^onsuItants 

U-YALUE  CALCULATION  FORM 
FOR  ROOF/FLOOR 


P’-oject:  E .  Fnzr  A  .P  'n ’-L  ■  _ 

EAC  Project  Number:  9  2.00  .A _  Date:  !  1-i  -  By: 

□  Roo^  ^  Floor 


Material 

1.  Tod  Surface  (Moving  Air) 

2*  Bottom  Surface  (Still  Air) 
3-  V vt .  T  . 5 

A.  _ j  ^  c.y^^uc I'z.Sr" ^ _ 

5 . 

6. 


Resistance  (h-sq.  ft. -F/3tu) 
Summer  Winter 

Q.25  ■  0.17 


Kjg^Li 


IZ 


7. 


8. 


Total  (R)  =  /Z.  z6 

U  =  1/R  =  .08  lip 


(8tu/h-sq. f t.  -  F) 


DIRECTION  OF- 


MATERIAL  HEAT  FLOW 

R* 

Air  Space  3/4"  (0  F) 

UP 

0.93 

Air  Space  4" 

UP 

1.03 

Air  Space  3/4"  (90  F) 

ON 

0.85 

Air  Space  4" 

ON 

1.00 

Still  Air 

UP 

0.61 

Still  Air 

ON 

0.92 

Moving  Air  7  1/2  MPH 

ANY 

0.25 

Moving  Air  15  MPH 

ANY 

0.17 

Acoustical  Tile'1/2" 

1.25 

Acoustical  Tile  3/4" 

1.S9 

Sand  P 1  as  ter  3/3" 

0.08 

Gypsum  P laster  1/2" 

0.45 

*( h-sc . f : . 


MATERIAL 

R* 

featt/Blanket 

'  .2-2  3/4  in. 

7.00 

3-4in. 

11.00 

3.5  in. 

13.00 

5 . 5-6 . 5  in. 

19.00 

6-7.5  in. 

22.00 

9-10  in. 

30.00 

12-13  in. 

33.00 

Rigid  Insul.  1“ 

2.73 

Stryofoam  1" 

4.00 

Bui  1  t-up  Roof  3/3" 

0.33 

Asphal t  Shingles 

0.44 

-  F/Btu) 


Engineering 

•Applications 

^•consultants 


U-VALUE  CALCULATION  FORM 
FOR  HALL/PARTITIQN 


EAC  STANDARD  FORM 
July  1985 

SHEET  NO.  4~ 


Project:  ESO-S  A.  ■ -L  ,  V ■  u ■  ^  :  ..i _ _ 

EAC  Project  Number:  -PETR’S  Data:  Ry  \T 

- — - - 

□Partition 


Material 

1.  Outside  Air _ 

2.  Inside  Still  Air _ 

J- 

4.  3"  6LCl.\< _ 

5  •  5  ' '  ^  W'/  '  JL. 

EIaj<  :  C;;  -ST*:  It  _ 


Resistance  (n-ft^  -  F/Stu) 
Summer  Winter 

0.25  0,17 

0.58  0.68 


Total  (R)  = 

U  =  1/R  =  .i-A 


(8tu/h-sq. ft.  -  F) 
MATER lAL 


Air  Space  3/4“  (90  F) 
Air  Space  3/4“  (0  F) 
Still  Air 

Moving  Air  7  1/2  MPH 
Moving  Air  15  MPH 
Face  Brick  4" 
Cinderblock  4" 
Cinderblock  8" 
Cinderblock  12“ 

Gypsum  8d  3/8" 

Gypsum  3d  1/2“ 

Gypsum  Plaster  1/2“ 
Sand  P lastar  3/8“ 
Loose  Fill  Sandus t  1 “ 
Perl  its  Expanded  1" 


*(h-sq 


R* 

MATERIAL 

R* 

0.84 

Blanket/Batt  Insul. 

1.18 

2-2  3/4  in. 

7.00 

0.68 

3-4  in. 

11.00 

0.25 

.|  3.5  in 

13.00 

0.17 

5. 5-6. 5  in. 

19.00 

0.44 

6-7.5  in. 

22.00 

1.11 

9-10  in. 

30.00 

1.72 

12-13  in. 

38.00 

1.89 

Rigid  Insul.  1" 

2.73 

0.32 

Stryofoam  1“ 

4.00 

0.45 

Vermiculits  1" 

2.27 

0.45 

Vaoor  Barr, -felt 

0.06 

0.08 

Fir,  Pine  h  S  >mi 1 . 

2.22 

2.90 

Woods  3/4“ 

0.94 

-  F/Btu) 


n 


Engineering 
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U-VALUE  CALCULATION  FORM 
FOR  WALL/PARTITION 


eac  Siancaro  form 

July  1985 


SHEET  NO. 


Project: 


EAC  Project  Number:  ^  n  q  ^ 


□  wall 


Material 


1.  Outside  Air _ _ 

2.  Inside  Still  Air 

3.  K.  '&  '-J  fe  0  A  o 

4. 

5.  _ 

6. 


V  1  'A _ _ _ _ 

Date:  IZ-1  -•A'7  gv;  S 

^Partition 

Resistance  (n-ft^ 
Summer 


F/8tu) 

Winter 


0.25 


0.63 


0.17 


0.58 


8. 


Total  (R)  =  ! 

U  =  1/R  =  .125 


(8tu/h-sq. ft.  -  F) 


MATER  I AL 

R* 

Air  Space  3/4“  (90  F) 

0.84 

Air  Space  3/4“  (0  F) 

1.18 

Still  Air 

0.68 

Moving  Air  7  1/2  MPH 

0.25 

Moving  Air  15  MPH 

0.17 

Face  Brick  4" 

0.44 

Cinderblock  4" 

1.11 

Cinder block  8" 

1.72 

Cinderblock  12" 

1.89 

Gypsum  8d  3/3" 

0.32 

Gypsum  3d  1/2" 

0.45 

Gypsum  Plaster  1/2" 

0.45 

Sand  P laster  3/3“ 

0.08 

Loose  Fill  Sandust  1" 

2.22 

Perl i te  Expanded  1" 

2.90 

MATERIAL 

R* 

Blanket/Batt  Insul. 

2-2  3/4  in. 

7.00 

3-4  in. 

11.00 

1  3.5  in 

13.00 

;  5. 5-6. 5  in. 

19.00 

5-7.5  in. 

22.00 

9-10  in. 

30.00 

12-13  in. 

38.00 

Rigid  Insul.  1“ 

2.7S 

Stryofoam  1" 

4.00 

Vermicul ite  1“ 

2.27 

Vapor  Barr. -felt 

0.06 

Fir,  Pine  i  S  imi 1 , 

Woods  3/4" 

O'.  94 

*( n-so 


-  F/S:u) 


MASTER  SCHEDULE  SUMMARY  Page  1 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  03-01-94 
Carrier  Hourly  Analysis  Program  6063092204 
************************************‘************************************ 


MASTER  SCHEDULE  1.  OCCUPANCY  Hourly  Percentages 


Hour - > 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Weekday 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

100 

Saturday 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

100 

Sunday 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

100 

DESIGN 

0 

0 

0 

0 

0 

0 

25 

100 

100 

50 

50 

75 

Hour - > 

1  12 

1  13  1 

1  14  1 

1  15  i 
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MASTER  SCHEDULE  2.  Lighting  Hourly  Percentages 
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MASTER  SCHEDULE  3 .  Hot  water  Hourly  Percentages 
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************************************************************************ 
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MASTER  SCHEDULE  4.  Dim  Lights 
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MASTER  SCHEDULE  5.  Occupancy  Sensors  Hourly  Percentages 


Hour - > 

0 

2 

3 

4 

5 

6 

mm 

_ ^ 

_ 

10 

11 

Weekday 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

90 

Saturday 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

90 

Sunday 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

90 

DESIGN 

0 

0 

0 

0 

0 

0 

25 

100 

100 

50 

50 

75 

Hour - > 

1  12  1 

13 

1  1^  1 

1  15  1 

1  1^  1 

1  17  1 

1  18  ! 

19 

1  20  1 

1  21  1 

1  22  1 

1  23 

Weekday 

100 

100 

50 

25 

0 

0 

0 

0 

0 

0 

0 

0 

Saturday 

100 

100 

50 

25 

75 

90 

90 

75 

0 

0 

0 

0 

Sunday 

100 

100 

50 

25 

75 

90 

90 

75 

0 

0 

0 

0 

DESIGN 

100 

100 

50 

25 

25 

75 

100 

100 

100 

50 

0 

0 

**************************************************************.********** 
MASTER  SCHEDULE  6.  Bathroom  Occ.  Sensors  Hourly  Percentages 
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MASTER  SCHEDULE  7.  Dim  Lights  -  Stairwell  Hourly  Percentages 
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MASTER  SCHEDULE  8.  Occ/Dimmer  -  Stairwell  Hourly  Percentages 
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PLANT  DESCRIPTIONS 

Plant  ;  BASEMENT  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pxamps 

Name  =  BASEMENT 

Heat  Pnmp  Type  =  Air  Source  Heat  Pump 

ATixiliary  Plant  Type  =  Electrical  Resistance 

************************************************************************ 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


HEAT  PUMP-  BASEMENT  1  I 

************************************************************************ 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 
Plant  type 

Estimated  maximum  heating  coil  load 
Type  of  heating 

******************************************************** 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

******************************************************** 


=  3.59  Ton 

=  4.58  Ton 

=  1.500  kW/Ton 

=  41.17  MBH 

=  41.5  MBH 

=  4 . 6  kW 

=  0.0  F 

=  Electrical 
=  41.17  MBH 

=  Direct 
**************** 


**************** 


AIR  SYSTEM  DESCRIPTION 

Name  ;  HEAT  PUMP-  BASEMENT  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
.Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 
f********************************** *******************************  ******* 
1.  SYSTEM  NAME  AND  TYPE 


System  Name  =  HEAT  PUMP-  BASEMENT 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat 

Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F 

78.0  F 

70.0  F 
70.0  F 

OPEN 

OPEN 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied 
:  Occupied 
:  Occupied 
:  Occupied 

Period  Begins 
Period  Begins 
Period  Begins 
Period  Begins 

at  9  7 

at  15  7 

at  10  7 

at  9  7 

Duration 

Duration 

Duration 

Duration 

=  7  hrs 

=  5  hrs 

=  0  hrs 

=  8  hrs 

************************************************************************ 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  flow  rate 
Heating  supply  temperature 
Fan  operation  for  heating 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


2025.00  CFM 
100.0  F 

1  Continuous 


375.00  CFM 
0.00  CFM 
5  %  o: 


of  vent  air 


350.00  CFM 
0.8  kW 
N 


************************************************************************ 


AIR  SYSTEM  DESCRIPTION 

Name  :  HEAT  PUMP-  BASEMENT  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  2  of  2 
************************************************************************ 

5.  FAN  DATA 


SUPPLY  FAN 

Type  ==  2;  Forward  curved 

Static  =  2.00  in  wg 

Efficiency  =  54  % 

Configuration  =  1  Draw- thru 

RETURN  FAN 

Type  =  1 " ( Fan  does  not  exist ) 

************************************************************************ 

6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 

7,  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  2  Skin  Heating  Units 

SKIN  HEATING  UNITS 

jjeat  source  —  1  Baseboard  Heaters 

Skin  heating  trip  temperature  =  55.0  F 

************************************************************************ 


=  0.050 

=  2  Skin  Heating  Units 


AIR  SYSTEM  SPACE  LIST 

Name  :  HEAT  PUMP-  BASEMENT  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 

Space  Name  Qty.  |  Space  Name  Qty. 

************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


7  CASUAL/BAR  AREA  BSMT  X  1 

8  MENS  BSMT  X  1 

*********************************** 


9  LADIES  BSMT  X  1 

10  CORRIDOR  BSMT  X  1 

************************************* 


PLANT  DESCRIPTIONS 

Plant  ;  FIRST  FLOOR  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 


1  PLANT  NAME  AND  TYPES 


Class 

Name 

Heat  Pxunp  Type 
Auxiliary  Plant  Type 
*  *  *  *  *.*  ********************** 


=  Heat  Pumps 
=  FIRST  FLOOR 
=  Air  Source  Heat  Pump 
=«  Electrical  Resistance 
******************************************** 


2  AIR  SYSTEM  SELECTION 


Air  System  Name  Mult  |  Air  System  Name  Mult 


FIRST  FLOOR  1  1 

************************************************************************ 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pximp) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 
Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  48.91  MBH 

Type  of  heating  =  Direct 

************************************************************************ 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


4.31  Ton 
5.73  Ton 
1.500  kW/Ton 

48.91  MBH 
53.0  MBH 
6.2  kW 
0.0  F 


AIR  SYSTEM  DESCRIPTION 

Name  :  FIRST  FLOOR  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  FIRST  FLOOR 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  ; 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F 

78.0  F 

70.0  F 
70.0  F 

OPEN 

OPEN 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied 
:  Occupied 
:  Occupied 
;  Occupied 

Period  Begins 
Period  Begins 
Period  Begins 
Period  Begins 

at  9  ; 

at  15  ; 

at  10  ; 

at  9  ; 

Duration 

Duration 

Duration 

Duration 

=  7  hrs 

=  5  hrs 

=  0  hrs 

=  8  hrs 

************************************************************************ 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  =  2025.00  CFM 

Heating  supply  temperature  =  100.0  F 

Fan  operation  for  heating  =  1  Continuous 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  380.00  CFM 

Minimum  ventilation  flow  rate  =  0.00  CFM 

Damper  leak  rate  =  5  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  260.00  CFM 

Zone  exhaust  fan  power  =  0.5  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  ;  FIRST  FLOOR  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Conf igur ation 


2  %  Forward  curved 
2.00  in  wg 
54  % 

1  Draw-thru 


RETURN  FAN 

Type  =  1 : ( Fan  does  not  exist ) 

************************************************************************ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


0.050 

2  Skin  Heating  Units 


7,  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SKIN  HEATING  UNITS 

Heat  source  =  1  Baseboard  Heaters 

Skin  heating  trip  temperature  =  55.0  F 

************************************************************************ 


AIR  SYSTEM  SPACE  LIST 

Name  :  FIRST  FLOOR  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 

************************************************************************ 

Space  Name  Qty.  |  Space  Name  Qty. 

************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


2  CORRIDOR  X  1  5  MENS  ROOM  1ST  X  2 

3  STAIRWAYIST  X  1  6  DINING  ROOM  -  1st  X  1 

icicisicicicicicrkrkicicicitrkicrkiciticic'kiciticicicikiciticic'k'kicicrkicicik’kic'kic'k'k'k'k'k'kicic’kicicicic’kificicicic’k’kicit’kiticicic 


72C 


PLANT  DESCRIPTIONS 

Plant  :  FOOD  PREPARATION  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1  PLANT  NAME  AND  TYPES 

Class  =  Individual  Plants 

Name  =  FOOD  PREPARATION 

Cooling  Plant  Type  =  Air  Cooled  Reciprocating 

Heating  Plant  Type  =  User  Defined 

************************************************************************ 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


FOOD  PREPARATION  AREA  1  | 

************************************************************************ 
3a  COOLING  PLANT  DATA  (Air  Cooled  Reciprocating) 

Estimated  maximum  cooling  coil  load 
Is  an  electronic  expansion  valve  used 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 

Type  of  cooling  =  DX 

Is  hot  gas  bypass  used  ?  N 

One  compressor  per  condenser  circuit  ?  N 

************************************************************************ 

3b  HEATING  PLANT  DATA  (User  Defined) 

Estimated  maximum  heating  coil  load 
Fuel  or  power  source 


3.64  Ton 
N 

3.75  Ton 
2.000  kW/Ton 


Nominal  plant  capacity 
Nominal  plant  efficiency 
Type  of  heating 
PART  LOAD  PERFORMANCE 


=  0.00  MBH 
=  Natural  Gas 
=  0.0  MBH 
=  75  % 

=  Hydronic 


Load  Eff. 

(%) 

%  Load  Eff. 

(%) 

%  Load 

Eff.  (%) 

90 - - 

75 

60  — — 

75 

30  — 

-  75 

80  — - - 

75 

50  - — — 

75 

20  — 

-  75 

70  - - - 

75 

40  — - 

75 

10  — 

-  75 

************************************************************************ 
4  PUMP  SYSTEM  DATA 

Hot  water  pumping  system  head  =  0.00  ft  wg 

Hot  water  pumping  system  delta  T  =  0.00  F 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 
Name  :  FOOD  PREPARATION  AREA 
Carrier  Hourly  Analysis  Program 
Prepared  By  ;  E.A.C.,  P.C.  Burke ,  VA 


03-14-94 
6063092204 
Page  1  of  2 


I  ************************************************************************ 
1.  SYSTEM  NAME  l^TD  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 


FOOD  PREPARATION  AREA 
Constant  Volvime 
(VENT)  Ventilation 
1  Cooling  Only 


************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat 

Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

80.0  F 

N 

50.0  F 
50.0  F 

OPEN 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 

at  10  ; 

at  10  ; 

at  10  ; 

at  6  ; 

Duration 

Duration 

Duration 

Duration 

=  6  hrs 
=  10  hrs 
=  10  hrs 
=  16  hrs 

************************************************************************ 


4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  flow  rate 
Heating  supply  temperature 

•VENTILATION  AIR 

Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 
********************************** 


=  1380.00  CFM 

=  52.0  F 

=  100.00  %  of  supply  air 

=  0.00  %  of  supply  air 

=  0  %  of  vent  air 

=  1535.00  CFM 

=  0 . 8  kW 

?  N 

************************************* 
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AIR  SYSTEM  DESCRIPTION 

Name  :  FOOD  PREPARATION  AREA  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Conf iguration 


2: Forward  curved 
0.75  in  wg 
54  % 

1  Draw-thru 


RETURN  FAN 

Type  =  1 : ( Fan  does  not  exist ) 

***i^******************************************************************* 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  available) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  available) 

VENTILATION  AIR  RECLAIM 
(Not  available) 

HUMIDITY  CONTROL 
(Not  available) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

************************************************************************ 


AIR  SYSTEM  SPACE  LIST 

Name  :  FOOD  PREPARATION  AREA  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 

************************************************************************ 

Space  Name  Qty.  |  Space  Name  Qty. 

************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


4  FOOD  PREP  1ST  X  1 

************************************************************************ 


-'’C’O. 


PLANT  DESCRIPTIONS 


Plant  :  BALCONY  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  BALCONY 

Heat  Pump  Type  =  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  =  Electrical  Resistance 

************************************************************************ 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


1.81  Ton 
3.46  Ton 
1.600  kW/Ton 


BALCONY  1  I 

************************************************************************ 
3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pvimp) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 
Compressor,  evaporator  fan  kW  at  47 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 
Plant  type 

Estimated  maximum  heating  coil  load 
Type  of  heating 


0  F  outdoor  air 


19.82  MBH 
44.8  MBH 
4.2 
0.0 


kW 

F 


Electrical 
19.82  MBH 
Direct 


************************************************************************ 
4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  BALCONY  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  BALCONY 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  . 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F 

78.0  F 

70.0  F 
70.0  F 

OPEN 

OPEN 

Weekday 

Saturday 

Sxinday 

Design  Day 

:  Occupied 
;  Occupied 
:  Occupied 
:  Occupied 

Period  Begins 
Period  Begins 
Period  Begins 
Period  Begins 

at  9  ; 

at  15  ; 

at  9  ; 

at  9  ; 

Duration 

Duration 

Duration 

Duration 

=  7  hrs 

=  5  hrs 

=  0  hrs 

=  8  hrs 

************************************************************************ 
4.  SUPPLY,  VENTILATION,  RETXJRN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  =  59.0  F 

Heating  supply  temperature  =  100.0  F 

Fan  operation  for  heating  =  1  Continuous 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  170.00  CFM 

Minimvim  ventilation  flow  rate  =  0.00  CFM 

Damper  leak  rate  =  5  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  BALCONY 

Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Conf iguration 


2: Forward  curved 
2.00  in  wg 
54  % 

1  Draw-thru 


RETURN  FAN 

Type  = 

******************************* 


l;(Fan  does  not  exist) 
***************************************** 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0 . 050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 
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AIR  SYSTEM  SPACE  LIST 

Name  :  BALCONY  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

.Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 

I*  *********************************************************************** 

Space  Name  Qty.  |  Space  Name  Qty. 

************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


1  BALCONY  X  1 

************************************************************************ 


COMPLEX  SPACE  DESCRIPTION 
Space  Name  :  BALCONY 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 
1.  SPACE  NAME  =  BALCONY 

************************************************************************* 


2. 

WALL 

INFORMATION 

(Number  of  Wall 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

( Ib/sqft ) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.069 

- Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

sw 

0.0 

NA 

NA 

w 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

***************************************************** 

3. 

ROOF 

INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1 

M 

D 

0.093 

520.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value 

( BTU/hr/sqft/F ) 

Glass 

Factor 

Internal 

Shades 

Glass  Type 

1 

0.590 

0.65 

Y 

Information 

Overhang 

Extension 

(in) 

<“= - - - - 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

External  snaaing 
Reveal  Overhang 
Depth  Height 

(in)  (in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1  8.0 

4.0 

0.0  0.0 

6.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0  0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0  0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  BALCONY  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

mam  mm  mm  m 

Type 

Area 

1 

Shade 

—  v^XaSS  iUL@a.S 

Type 

Area 

( sgr u ) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  ; 

Floor  Area 

= 

464 

sqft  Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person 

= 

19.3 

Total  People 

= 

24 

Schedule  No. 

= 

1 

Activity  Level 

= 

1 

LIGHTING  : 

W/sqft 

1.51 

Total  Watts 

700 

Schedule  No. 

= 

2 

Wattage  Mult. 

— 

1.00 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER  ELECTRIC: 

W/sqft 

0.00 

Total  Watts 

=: 

0 

Schedule  No. 

= 

1 

MISC.  SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

1 

MISC .  LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No . 

1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

416.0 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

46  CFM 

Area  : 

0.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

70  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.15 

CFM/sqft  = 

70  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  CORRIDOR  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  1  of  2 
************************************************************************* 


1.  SPACE  NAME  =  CORRIDOR 

************************************************************************* 


2.  WALL  INFORMATION 

(Nvimber  of  Wall 

Types  =  1) 

Weight 
( Ib/sqft.) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.069 

Exposure 

< - Net 

Wall  Type  1 

Wall  Areas  (sqft) - > 

Wall  Type  2  Wall  Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

OoO 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

«=> 

************************************************************************* 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 


Roof  1 


M 


D 


0.093 


0.0 


************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 

U-Value  Glass  Internal 

( BTU/hr/sqft/F )  Factor  Shades 


Glass  Type  1  0.590  0.65  Y 


<_ — — - -  External  Shading  Information - 

Window  Window  Reveal  Overhang  Overhang  Fin  Fin 

Height  Width  Depth  Height  Extension  Separation  Exten. 

(ft)  (ft)  (in)  (in)  (in)  (in)  (in) 


Shade  1  8,0  4.0  0.0  0.0  0.0  0.0  0.0 
Shade  2  8.0  4.0  0.0  0.0  0.0  0.0  0.0 
Shade  3  8.0  4.0  0.0  0.0  0.0  0.0  0.0 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  CORRIDOR  03-14-94 

Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

*ife************ii^****************ViP*********1^^f******lfe****Vt******lfr***********^ 

4.  GLASS  INFORMATION  (continued) 


Exposure 

Type 

Area 

1 

Shade 

~  v^XaSS  AX^eUS 

Type 

Area 

( sgi t ) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

s 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

**************************************************** ********************^ 
5.  INTERNAL  LOADS 


SPACE 

DATA  : 

Floor  Area  = 

115 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person  = 

28.8 

Total  People 

= 

4 

Schedule  No .  = 

1 

Activity  Level 

= 

1 

LIGHTING  : 

W/sqft  = 

1.51 

Total  Watts 

= 

173 

Schedule  No .  = 

2 

Wattage  Mult. 

= 

1.00 

Fixture  Type  = 

1 

Recessed,  not  vented 

OTHER 

ELECTRIC ; 

W/sqft  = 

0.00 

Total  Watts 

= 

0 

Schedule  No.  = 

1 

MISC. 

SENSIBLE: 

Load  = 

0 

BTU/hr  Schedule  No. 

== 

1 

MISC, 

LATENT  : 

Load  = 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces ) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F ) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

12  CFM 

Area  : 

0.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

17  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.15 

CFM/sqft  = 

17  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  STAIRWAYIST 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
^Carrier  Hourly  Analysis  Program 

t********************************** ************************************** 

1.  SPACE  NAME  =  STAIRWAYIST 

************************************************************************* 


03-14-94 
6063092204 
Page  1  of  2 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

Ext  Color 

U-Value 

( Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.069 

< - Net 

Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

89.3 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

238.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

89.3 

NA 

NA 

N 

0.0 

NA 

NA 

icicicicicititiciticicicicicicicieiciciciciciciciciticicicieicic‘kicic-kicicicicicicic‘k‘kicic‘kicic‘kici(‘k‘kikikic‘k-kiciciticicicicicicicic-kic 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

^^oof  1  M 

D 

0.093 

212.5 

************************************************************************* 
4.  GLASS  INFORMATION  (Niomber  of  Glass  Types  =  1) 


Glass  Type  1 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 

0.590  0.65  N 


< - 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

-  Extern 
Reveal 
Depth 
(in) 

al  Shading 
Overhang 
Height 
(in) 

Information 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

- > 

Fin 
Exten . 
(in) 

Shade 

1 

7.0 

6.0 

3.0 

84.0 

48.0 

60.0 

48.0 

Shade 

2 

3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

Shade 

3 

3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  ;  STAIRWAYIST  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 
4.  GLASS  INFORMATION  (continued) 


< — 

Exposure 

Type  1  Type 

Area  Shade  Area 

(sqft)  — - - - 

2  Type 

Shade  Area 

- > 

3 

Shade 

NE 

0.0  0 

NA 

NA 

NA 

NA 

E 

0.0  0 

NA 

NA 

NA 

NA 

SE 

0.0  0 

NA 

NA 

NA 

NA 

S 

0.0  0 

NA 

NA 

NA 

NA 

SW 

139.0  0 

NA 

NA 

NA 

NA 

W 

0.0  0 

NA 

NA 

NA 

NA 

NW 

0.0  0 

NA 

NA 

NA 

NA 

N 

0.0  0 

NA 

NA 

NA 

NA 

H 

0.0  0 

NA 

NA 

NA 

NA 

************************************************************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area 

=  357 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person 

=  71,4 

Total  People 

= 

5 

Schedule  No. 

=  1 

Activity  Level 

SS 

3 

LIGHTING  : 

W/sqft 

=  1.51 

Total  Watts 

=r 

539 

Schedule  No. 

=  2 

Wattage  Mult. 

= 

1.00 

Fixture  Type 

=  1 

Recessed,  not  vented 

OTHER  ELECTRIC: 

W/sqft 

=  0.84 

Total  Watts 

- 

300 

Schedule  No. 

=  1 

MISC.  SENSIBLE; 

Load 

=  0 

BTU/hr  Schedule  No. 

1 

MISC.  LATENT  : 

Load 

=  0 

BTU/hr  Schedule  No. 

= 

1 

************************************************************************* 

6.  PARTITIONS, 

INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg 

F  or  %) 

Walls 

0.0 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

Cooling  :  0.10  CFM/sqft  = 
Heating  :  0.15  CFM/sqft  - 
Typical  :  0.15  CFM/sqft  = 


GROUND  ELEMENT 
36  CFM  Area  : 
54  CFM  Perimeter  : 
54  CFM  Depth  : 


0.0  sqft 
0.0  ft 
0.0  ft 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  ;  FOOD  PREP  1ST  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  FOOD  PREP  1ST 

************************************************************************* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  2) 

Weight  Ext  Color  U-Value 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1  M  D  0.069 

Wall  Type  2  M  M  0.330 


< - Net  Wall  Areas  (sqft) - > 

Exposure  Wall  Type  1  Wall  Type  2  Wall  Type  3 


NE  0.0  0.0  NA 

E  0.0  0.0  NA 

SE  246.8  21.0  NA 

S  0.0  0.0  NA 

SW  0.0  0.0  NA 

W  0.0  0.0  NA 

NW  0.0  0.0  NA 

N  0.0  0.0  NA 


************************************************************************* 

3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 


Roof  1  M  D  0.093  0.0 


4.  GLASS  INFORMATION  (Number  of  Glass  Types  =1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  0.590  0.65  N 


<-■ - External  Shading  Information - — > 

Window  Window  Reveal  Overhang  Overhang  Fin  Fin 

Height  Width  Depth  Height  Extension  Separation  Exten. 

(ft)  (ft)  (in)  (in)  (in)  (in)  (in) 


Shade  1  7.0  6.0  3.0  84.0  48.0  60.0  48.0 
Shade  2  3.0  6.0  3.0  12.0  48.0  12.0  48.0 
Shade  3  3.0  6.0  3.0  12.0  48.0  12.0  48.0 


-k’kicieicicicicic'kicicicicic’k'k-kicic-kicic-kic-kicicicicieicicicicicicicicicicic-kicicicic-kieicicic-k-k-k-kic-kic-k-k-k-kicicicicicic'kicicic 


COMPLEX  SPACE  DESCRIPTION 
Space  Name  :  FOOD  PREP  1ST 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program 
********************************************************** 


03-14-94 
6063092204 
Page  2  of  2 
*************** 


4o  GLASS  INFORMATION  (continued) 


Exposure 

—  —  — 

Type 

Area 

1 

Shade 

l7i.a.SS  AiSaS 

Type 

Area 

(sqruj  — 
2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0,0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 
5.  INTERNAL  LOADS 

SPACE  DATA 

:  Floor  Area 

=  487 

sqft  Building  Wt.  = 

M  Ib/sqft 

PEOPLE 

;  sqft/person 

=  97.4 

Total  People 

=  5 

Schedule  No. 

=  1 

Activity  Level 

=  5 

LIGHTING 

;  W/sqft 

=  2.50 

Total  Watts 

=  1,218 

Schedule  No. 

=  2 

Wattage  Mult. 

=  1.50 

Fixture  Type 

=  1 

Recessed ,  not  vented 

OTHER  ELECTRIC 

;  W/sqft 

=  6.43 

Total  Watts 

=  3,132 

Schedule  No. 

=  1 

MISC.  SENSIBLE 

:  Load 

=  0 

BTU/hr  Schedule  No. 

=  1 

MISC.  LATENT 

:  Load 

=  0 

BTU /hr  Schedule  No . 

=  1 

6,  PARTITIONS, 

INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F)  (deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90,0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0. 

10  CFM/sqft  = 

49  CFM 

Area  : 

0.0  sqft 

Heating  :  0 . 

15  CFM/sqft  = 

73  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0 . 

15  CFM/sqft  = 

73  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  MENS  ROOM  1ST  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  MENS  ROOM  1ST 

************************************************************************* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 

Weight 

Ext  Color 

U-Value 

( Ib/sqft ) 

(D,M,L) 

(BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.069 

< - Net 

Wall  Areas  (sqft) - - — > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 
3 .  ROOF  INFORMATION  ( Number  of  Roof  Types  =  1 ) 

Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 


************************************************************************* 


4 .  GLASS  INFORMATION  ( Number  of  Glass  Types  =  1 ) 


U-Value 

(BTU/hr/sqft/F) 

Glass 

Factor 

Internal 

Shades 

Glass  Type 

1 

0.! 

590 

0.65 

N 

^  ^ _ _ 

OXlaCmiU 

ij- u  j.  lua  u  X  ui  1 

Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten . 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade 

1  7.0 

6.0 

3.0 

84.0 

48.0 

60.0 

48.0 

Shade 

2  3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

Shade 

3  3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name . :  MENS  ROOM  1ST  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 
4.  GLASS  INFORMATION  (continued) 


Type  1 

Exposure  Area  Shade 

Type 

Area 

2  Type 

Shade  Area 

3 

Shade 

NE  0,00 

NA 

NA 

NA 

NA 

E  0.0  0 

NA 

NA 

NA 

NA 

SE  0.00 

NA 

NA 

NA 

NA 

S  0.0  0 

NA 

NA 

NA 

NA 

SW  0.00 

NA 

NA 

NA 

NA 

W  0.0  0 

NA 

NA 

NA 

NA 

NW  0.0  0 

NA 

NA 

NA 

NA 

N  0.0  0 

NA 

NA 

NA 

NA 

H  0.0  0 

NA 

NA 

NA 

NA 

************************************************************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  ;  Floor  Area 

59  sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  :  sqft/person 

= 

0.0 

Total  People 

= 

0 

Schedule  No. 

= 

1 

Activity  Level 

= 

1 

LIGHTING  :  W/sqft 

= 

1.71 

Total  Watts 

100 

Schedule  No. 

2 

Wattage  Mult. 

= 

1.00 

Fixture  Type 

= 

1  Recessed,  not  vented 

OTHER  ELECTRIC;  W/sqft 

5.64 

Total  Watts 

= 

330 

Schedule  No. 

= 

1 

MISC.  SENSIBLE:  Load 

= 

0  BTU/hr  Schedule  No. 

= 

1 

MISC.  LATENT  :  Load 

= 

0  BTU/hr  Schedule  No. 

= 

1 

************************************************************************* 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr/sqf t/F ) 

(deg  F  or  %) 

(deg 

F  or  %) 

Walls  0.0 

0.725 

90.0  F 

55.0  F 

Ceilings  0 , 0 

0.100 

90.0  F 

50.0  F 

Floors  0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10  CFM/sqft  = 

6  CFM  Area  : 

0 

. 0  sqft 

Heating  :  0.15  CFM/sqft  = 

9  CFM  Perimeter  : 

0 

.0  ft 

Typical  :  0.15  CFM/sqft  = 

9  CFM  Depth  : 

0 

.  0  ft 

************************************************************************* 


'7^'- 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  DINING  ROOM  -  1st  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  DINING  ROOM  -  1st 

•k1cifk*:kic-kifk‘kifk**-k*ic*1cic1e1cic1e*1c1c1c1c**1c‘k‘kieieie-k***1cie-kieic*-kicicieieieieicicicie-kie*1c1e-k‘kicic-k*ieie* 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  2) 

Weight 

Ext  Color 

U-Value 

( Ib/sqft ) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.069 

Wall  Type  2 

M 

M 

0.330 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

321.0 

0.0 

NA 

E 

0.0 

0.0 

NA 

SE 

257.0 

0.0 

NA 

S 

0.0 

0.0 

NA 

SW 

0.0 

0.0 

NA 

W 

0.0 

0.0 

NA 

NW 

218.0 

25.0 

NA 

N 

0.0 

0.0 

NA 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

D 

0.093 

515.0 

************************************************************************* 

4.  GLASS  INFORMATION 

(Number  of  Glass  Types  =  1) 

U-Value 

Glass 

Internal 

(BTU/hr/sqft/F)  Factor 

Shades 

Glass  Type  1 

0.590 

0.65 

N 

< - External  Shading  Information - - - ■> 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

7.0 

6.0 

3.0 

84.0 

48.0 

60.0 

48.0 

Shade 

2 

3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

Shade 

3 

3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

:fr^^:^******** *************************************************** ********** 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  DINING  ROOM  -  1st  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

_J11L  _1_  - 

Type 

Area 

1 

Shade 

—  Glass  Areas 
Type 
Area 

(sqri:; 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

237.0 

1 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

14.0 

2 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

14.0 

2 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 
5.  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area  = 

1,904 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person  = 

52.9 

Total  People 

= 

36 

Schedule  No .  = 

1 

Activity  Level 

= 

1 

LIGHTING  ; 

W/sqft 

0.68 

Total  Watts 

1,300 

Schedule  No .  = 

2 

Wattage  Mult. 

= 

1.00 

Fixture  Type  = 

1 

Recessed,  not  vented 

OTHER  ELECTRIC: 

W/sqft  = 

0.70 

Total  Watts 

= 

1,330 

Schedule  No.  = 

1 

MISC.  SENSIBLE: 

Load  = 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC.  LATENT  : 

Load  = 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6,  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

OoO 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

190  CFM 

Area  : 

0.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

286  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.15 

CFM/sqft  = 

286  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  CASUAL/BAR  AREA  BSMT  03-14-94 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  1  of  2 
************************************************************************* 


1.  SPACE  NAME  =  CASUAL/BAR  AREA  BSMT 

************************************************************************* 


2. 

WALL 

INFORMATION 

(Number  of  Wall 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

( Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.148 

<-- - Net  Wall  Areas  (sqft) - 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

530.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

362.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

3. 

ROOF 

INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1 

M 

D 

0.093 

o 

• 

o 

1  1 

iciciciciciciticicicieicicrkicicicic-kicicicicicicicicicicicicicicieicicicicicicicrkicicititicicicicicicicicicicicikicieicicic-kieicicic'krkic'kic 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value 

(BTU/hr/sqft/F) 

Glass 

Factor 

Internal 

Shades 

Glass  Type 

1 

0. 

590 

0.65 

N 

nal  Shading 
Overhang 
Height 
(in) 

Information 

Overhang 

Extension 

(in) 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1  7.0 

6.0 

3.0 

84.0 

48.0 

60.0 

48.0 

Shade 

2  3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

Shade 

3  3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  CASUAL/BAR  AREA  BSMT  03 -14 -9 4 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

. .  "" 

<  — - 

Type 

Area 

1 

Shade 

Type 

Area 

(sqrcj  - 
2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0,0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5.  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area 

1,303 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person  = 

40.7 

Total  People 

32 

Schedule  No.  = 

1 

Activity  Level 

=z 

1 

LIGHTING  : 

W/sqft  == 

1.84 

Total  Watts 

2,400 

Schedule  No.  = 

2 

Wattage  Mult. 

= 

1.00 

Fixture  Type  = 

1 

Recessed ,  not  vented 

OTHER 

ELECTRIC : 

W/sqft  = 

1.24 

Total  Watts 

= 

1,620 

Schedule  No .  = 

1 

MISC. 

SENSIBLE; 

Load  = 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC. 

LATENT  : 

Load  = 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Area  U-Value 

(sqft)  ( BTU/hr /sqft/F) 

Unconditioned 
Cooling 
(deg  F  or  %) 

Space  Temp. 
Heating 
(deg  F  or  %) 

Walls  0.0 
Ceilings  0.0 
Floors  0.0 

0.725 

0.100 

0.082 

90.0  F 

90.0  F 

70.0  F 

55.0  F 
50.0  F 
55.0  F 

INFILTRATION 

Cooling  ;  0.10  CFM/sqft  = 
Heating  ;  0.15  CFM/sqft  = 
Typical  :  0.10  CFM/sqft  = 

130  CFM 
195  CFM 
130  CFM 

GROUND  ELEMENT 

Area  : 
Perimeter  : 
Depth  : 

1,303.0  sqft 
65.0  ft 
0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  MENS  BSMT  03-14-94 


Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hovirly  Analysis  Program  Page  1  of  2 

icicicicicicie-kicicicicicicicicrkicicicicicierkicicicificicicicicic'krkificiciciticiticiciciciticicicicicicic'k'k'krkrk'kicic'kicrk'kicifificifif 

1.  SPACE  NAME  =  MENS  BSMT 

************************************************************************* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.148 

< - Net  Wall  Areas  (sqft) - 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

icicicicicieici(icififici(icicicicicicicicific^icicicicit4cieicicicificici(icic'k’kie‘k'k‘kic‘k‘k‘krk-k‘k‘ki(icicic‘ki(i(iciciki(‘kicicicic‘k‘k‘k 

3.  ROOF  INFORMATION 

(Ntimber  of  Roof 

Types  =1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

( BTU/hr/sqft/F ) 

(sqft) 

Roof  1  M 

D 

0.093 

0.0 

ieicicicrkicicicikicrkic’kic'kieicicicieicicicicicieicicicic'kicicierkic-krkicic-kicicic-kicic-kicic-krkicic'krk^ic^ic'kicicic'kicicic'kieicicic 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  0.590  0.65  N 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

7.0 

6.0 

3.0 

84.0 

48.0 

60.0 

48.0 

Shade 

2 

3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

Shade 

3 

3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  ;  MENS  BSMT  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

Glass  Areas 
Type 
Area 

<— • 

Type 

Area 

1 

Shade 

(sqtr;  - 
2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

sw 

0.0 

0 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5.  INTERNAL  LOADS 

SPACE 

DATA  : 

Floor  Area 

74 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person 

= 

0,0 

Total  People 

= 

0 

Schedule  No. 

= 

1 

Activity  Level 

1 

LIGHTING  J 

W/sqft 

= 

1.08 

Total  Watts 

= 

80 

Schedule  No. 

= 

2 

Wattage  Mult. 

= 

1.25 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER 

ELECTRIC : 

W/sqft 

= 

4.46 

Total  Watts 

= 

330 

Schedule  No. 

= 

1 

MISC. 

SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

1 

MISC. 

LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 
6c  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU /hr /sqf t/F ) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.082 

90.0  F 

55.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

7  CFM 

Area  : 

74.0  sqft 

Heating  ;  0.15 

CFM/sqft  = 

11  CFM 

Perimeter  : 

21.0  ft 

Typical  :  0.15 

CFM/sqft  = 

11  CFM 

Depth  : 

10.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  LADIES  BSMT  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  LADIES  BSMT 

************************************************************************* 


2.  WALL 

INFORMATION 

(Number  of  Wall 

Types  =1) 

Weight 

Ext  Color 

U-Value 

( Ib/sqft) 

(D,M,L)  ( BTU/hr/sqf t/F ) 

Wall  Type  1 

M 

D 

0.148 

< - Net  Wall  Areas  (sqft) - 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

OoO 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 

3.  ROOF 

INFORMATION 

(Number  of  Roof 

Types  =1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqf t/F) 

(sqft) 

Roof  1 

M 

D 

0.093 

0.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

( BTU /hr /sqf  t /F )  Factor  Shades 


Glass  Type 

1 

0.590 

0.65 

N 

Shading 

/erhang 

Height 

(in) 

Information 

Overhang 

Extension 

(in) 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

iLX  u6jrna.x 

Reveal  dry 
Depth 
(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1  7.0 

6.0 

3.0 

84.0 

48.0 

60.0 

48.0 

Shade 

2  3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

Shade 

3  3.0 

6.0 

3.0 

12.0 

48.0 

12.0 

48.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  LADIES  BSMT  03-14-94 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

_ ^ 

Type 

Area 

1 

Shade 

Type 

Area 

(sqrr; 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0,0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5.  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area 

- - 

76 

sqft  Building  Wt.  =  M 

Ib/sqft 

PEOPLE  : 

sqft/person 

0.0 

Total  People  * 

0 

Schedule  No. 

= 

1 

Activity  Level  = 

1 

LIGHTING  : 

W/sqft 

::r= 

1.05 

Total  Watts  = 

80 

Schedule  No. 

= 

2 

Wattage  Mult .  = 

1.25 

Fixture  Type 

= 

1 

Recessed,  not  vented 

OTHER 

ELECTRIC : 

W/sqft 

4.46 

Total  Watts  = 

339 

Schedule  No. 

= 

1 

MISC. 

SENSIBLE: 

Load 

= 

0 

BTU/hr  Schedule  No.  = 

1 

MISC. 

LATENT  ; 

Load 

= 

0 

BTU/hr  Schedule  No.  = 

1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Temp. 

Area  U-Value  Cooling  Heating 


(sqft) 

( BTU/hr /sqft/F ) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.082 

90.0  F 

55.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  : 

0.10 

CFM/sqft  = 

8  CFM 

Area  .  : 

76.0  sqft 

Heating  : 

0.15 

CFM/sqft  = 

11  CFM 

Perimeter  : 

10.0  ft 

Typical  : 

0.15 

CFM/sqft  = 

11  CFM 

Depth  : 

10.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  ;  CORRIDOR  BSMT  03-14-94 

Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  CORRIDOR  BSMT 

************************************************************************* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

Ext  Color 

U-Value 

( Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.148 

< - Net 

Wall  Areas  (sqft)  - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

OoO 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 
3 .  ROOF  INFORMATION  ( Nvimber  of  Roof  Types  =  1 ) 


Weight 

(Ib/sqft) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sqft/F) 

Area 

(sqft) 

Roof  1  M 

D 

0.093 

o 

• 

o 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =1) 

U-Value 

(BTU/hr/sqft/F) 

Glass 

Factor 

Internal 

Shades 

Glass  Type  1 

0.590 

0.65 

N 

- - - External  Shading  Information - > 

Window  Window  Reveal  Overhang  Overhang  Fin  Fin 

Height  Width  Depth  Height  Extension  Separation  Exten. 

(ft)  (ft)  (in)  (in)  (in)  (in)  (in) 


Shade  1  7.0  6.0  3.0  84.0  48.0  60.0  48.0 
Shade  2  3.0  6.0  3.0  12.0  48.0  12.0  48.0 
Shade  3  3.0  6.0  3.0  12.0  48.0  12.0  48.0 


************************************************************4f******^^^^^^ 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  ;  CORRIDOR  BSMT  03-14-94 

Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

*********^***ljt*****************^*************:fe  *************************** 


4.  GLASS  INFORMATION  (continued) 


Type 

1 

“  Cjxess  iureas 
Type 

( sgrr ) 

2 

Type 

3 

Exposure 

Area 

Shade 

Area 

Shade 

Area 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

OoO 

0 

NA 

NA 

NA 

NA 

N 

OoO 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 
5.  INTERNAL  LOADS 


SPACE 

DATA  : 

Floor  Area  = 

100 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  S 

sqft/person  = 

24.7 

Total  People 

4 

Schedule  No .  = 

1 

Activity  Level 

3 

LIGHTING  : 

W/sqft  = 

o 

o 

« 

H 

Total  Watts 

z= 

100 

Schedule  No.  = 

2 

Wattage  Mult. 

= 

1.25 

Fixture  Type  = 

1 

Recessed ,  not  vented 

OTHER 

ELECTRIC: 

W/sqft 

0.00 

Total  Watts 

= 

0 

Schedule  No .  = 

1 

MISC. 

SENSIBLE: 

Load  = 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC. 

LATENT  : 

Load  = 

0 

BTU/hr  Schedule  No. 

== 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.725 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.082 

90.0  F 

55.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  O.lO 

CFM/sqft  = 

10  CFM 

Area  : 

0.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

15  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.15 

CFM/sqft  = 

15  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


Base  Building  Simulation  Data 


02-24-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #172  AP  Hill-Comm.  Club 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sqft)* 


Cooling  Loads  *  139,774  27.972 

Heating  Loads  *  142,376  28.492 


TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< - Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 

94,201 

18.852 

94,201 

18.852 

58,105 

11.628 

58,105 

11.628 

116,252 

23.264 

116,252 

23.264 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

268,559 

53.744 

268,559 

53.744 

Lights 

64,051 

12.818 

64,051 

12.818 

Other  Electric 

49,567 

9.919 

49,567 

9.919 

Misc .  Electric 

0 

0.000 

0 

0.000 

Dom.  Hot  Water 

55,879 

11.182 

55,879 

11.182 

»  Non-HVAC  Total 

169,497 

33.920 

169,497 

33.920 

»  GRAND  TOTAL 

438,055 

87.664 

438,055 

87.664 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed . 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 


3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plcuit 
loads . 

5.  Annual  heating  load  is  the  sTim  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 


ENERGY  BUDGET  <B> 

Building  :  #172  AP  Hill-Comm.  Club  02-24-94 
Site  :  Fort  AP  Hill,  Virginia  6063092204 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA 

Carrier  Hotirly  Analysis  Program  Page  1  of  1 
************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

139,774 

142,376 

27.972 

28.492 

************************************************************************ 
TABLE  2.  ENERGY  BY  ENERGY  COMPONENT 

< 

- Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Electric 

268,559 

53.744 

268,559 

53.744 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

Remote  Cooling 

0 

0.000 

0 

0.000 

»  HVAC  Total 

268,559 

53.744 

268,559 

53.744 

Electric 

169,497 

33.920 

169,497 

33.920 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

169,497 

33.920 

169,497 

33.920 

»  GRAND  TOTAL 

438,055 

87.664 

438,055 

87.664 

*  Notes :  1 . 

2. 

3. 


4. 


Site  energy  is  the  actual  energy  consumed. 

Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study; 

Electric  generating  efficiency  =100.0  % 

Energy  per  lonit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building; 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 


5 .  Annual  heating  load  is  the  Siam  of  all  primary  and 

auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


'? 


Stand  Alone  Enei]gy  Conservation  Opporutnities 


The  list  of  ECO's  discussed  at  the  interim  review  meeting  were  analyzed  to  determined  if  any  of  the  ECO's  were  applicable 
he  study  building.  The  ECO's  listed  below  are  applicable  for  this  study  building.  Each  ECO  was  simulated  as  a  stand  alon" 
iCO  so  that  a  ranking  could  be  determined  based  on  the  ascending  order  of  SIR's  and  the  simple  payback  periods.  If  the 
iIR's  were  greater  than  1.25  and  the  simple  payback  period  was  about  10  years  for  the  stand  alone  ECO  ,  then  the  ECO  was 
selected  for  further  study  and  synergistic  effects  were  then  taken  into  account. 

The  Following  ECO's  have  been  arranged  according  to  their  SIR's.  ECO’s  with  SIR's  greater  than  1.25,  and  a  simple  payback 
)eriod  of  about  1 0  years,  were  then  selected  for  further  evaluation  (Synergistic  Effects).  These  ECO’s  only  apply  to  Building 
72. 

Stand  Alone  ECO's  (No  Synergistic  Effects) 

iCO  Construction  Annual  Energy  Annual  Simple  SIR 

Cost  ($)  Savings  (Mbtu)  Savings  ($)  Payback  (Yrs) 


I^ompact  Fluor.  Lights 

200 

4.12 

Energy  Saving  Fluor.  Lamps 

300 

3.63 

Occupancy  Sensors 

2,100 

17.19 

Abater  Heater  Controls 

100 

0.50 

5xit  Sign  Retrofit 

2,300 

14.08 

daylight  Dimming  Controls 

1,200 

6.95 

^322  T-8  Lighting  System 

1,600 

4.86 

Economizer  Controls 

10,700 

7.06 

76 

2.6 

4.49 

67 

4.5 

2.64 

317 

6.6 

1.79 

9 

11.1 

1.36 

260 

8.8 

1.34 

128 

9.4 

1.26 

89 

18.0 

0.66 

130 

82.3 

0.10 

\0project\92008\calc\  1 72eco.tbl 


Compact  Fluorescent  lights 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy' Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Compact  Fluorescent  Lights 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  j 

C.  DESIGN  COST  j 

D.  TOTAL  COST  (1A+1B+1C)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 


REGION:  3  PROJECT  NO.:  DACA  31-89-C-01M 

FISCAL  YEAR:  1994 

15  PREPARER:  JJS 


2.  ENERGY  SAVINGS  (+)/COST(-); 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S)  ANNUALS 

SOURCE  VMBTU(I)  MBTU/YR(2)  SAVINGS(3) 

A.  ELEC  $20.67  4.1  $  85 

B.  DIST  $5.69  $ 

C.  RESID  $ 

D.  NG  $ 

E.  LPG  $7.76  $ 

F.  COAL  $ 

G.  SOLAR  I 

H.  GEOTH  $ 

I.  BIOMA  $ 

J.  REFUS  $ 

K.  WIND  $ 

L.  OTHER  j 

M.  DEMAND  SAVINGS  $ 

N.  TOTAL  4  S 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 

SAVINGS(5) 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


SAVINGS(+) 

COST(.)(1) 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


DISCOUNTED  SAV- 
INGS(+)COST(-X4) 


d.  TOTAL 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+38d4) 

4.  SIMPLE  PAYBACK  1  G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\Opreject\02OO8VBC^\1 72SYNER.wfe  1 


2.62  YEARS 
$1,002 
4.49 
10.96% 


CONSTRUCTION  COST  ESTIMATE 

PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.;  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  1 


CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 


OF  2 


SUMMARY:  Install  Compact  Fluorescent  Lights 


QUANTITY 

1  MATERIAL 

LAI 

BOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Building  172 

Replace  Incandescent 

Lighting  W/Compact  FI 

15  Watt  Compact  FI  (LEL15) 

2 

EA 

25.00 

50 

0.50 

1 

51 

18  Watt  Quad  FI.  (LCFP18) 

4 

EA 

23.00 

92 

0.50 

2 

94 

SUB-TOTAL 

142 

3 

145 

0project\92008\cos1M  72cstwq  1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Install  Compact  Fluorescent  Lights  _ 


QUANTITY  MATERIAL 
ITEM  I  NO  iMEASi  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


LABOR _ I  TOTAL 

UNIT  I  COST  I  COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


15.0% 


PROFIT 

SUB-TOTAL 


12.0% 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


C>project\92008\cost\  1 72estwq  1 


i_c,ng  I  peering 

Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke.  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet 


of 


By:  ^ 


C‘0.\co]pm-c>K}  Emeg.g’V 


Project:  Fort  A.  P.  Hill  ESOS 


Date:  2-28-94 


Contract  No.:  DACA  31-89-C-0198 


EAC  Project  No.:  92008 


iLOtn^  E-M&C.C5V/  L)5ta  H  3^.065  ^Afe-tiA/yR 


■^SuH-O'Ofcr  EnJSC.Cs'V  U'iO  VVi+li 

C^o  iM  p  c-r 

O  IIM  1 1-0\  rv  t. 


M  .  \  \?  Me+iA/v//: 


A-'S  I  m  t>u  w  I  CA/2.c.v^/Z.  E2.0  6' 


02-28-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  # 172-Compact  Fluorescent 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

137,524 

143,242 

27.521 

28.666 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< 

- Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fains 
Cooling  Plants 
Heating  Plants 

94,189 

18.849 

94,189 

18.849 

57,222 

11.451 

57,222 

11.451 

116,629 

23.340 

116,629 

23.340 

Pumps 

0 

0.000 

0 

0,000 

»  HVAC  Total 

268,041 

53.640 

268,041 

53.640 

Lights 

60,450 

12.097 

60,450 

12.097 

Other  Electric 

49,567 

9.919 

49,567 

9,919 

Misc.  Electric 

0 

0.000 

0 

0,000 

Dorn.  Hot  Water 

55,879 

11.182 

55,879 

11.182 

»  Non-HVAC  Total 

165,896 

33.199 

165,896 

33.199 

»  GRAND  TOTAL 

433,937 

86.840 

433,937 

86.840 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3 .  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  “  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plemt 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


02-28-94 

6063092204 


ENERGY  BUDGET  <B> 

Building  :  #172-Coinpact  Fluorescent 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

137,524 

27.521 

Heating  Loads  * 

143,242 

28.666 

******************************************************1e******ic*******ie** 

TABLE  2.  ENERGY  BY  ENERGY  COMPONENT 


<— 

Component 

- Site 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

< - Source 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

Electric 

268,041 

53.640 

268,041 

53.640 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

Remote  Cooling 

0 

0.000 

0 

0.000 

»  HVAC  Total 

268,041 

53.640 

268,041 

53.640 

Electric 

165,896 

33.199 

165,896 

33.199 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

165,896 

33.199 

165,896 

33.199 

»  GRAND  TOTAL 

433,937 

86.840 

433,937 

86.840 

*  Notes :  1 . 

2. 

3. 

4. 

5. 


Site  energy  is  the  actual  energy  consumed. 

Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  .this  building: 

Gross  floor  area  ,  =  .  4,997  sqft 

Conditioned  floor  area  =  '  4,997  sqft 

Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 


************************************************************************ 


i^ngineering 
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(Consultants 


EAC  STANDARD  FORM 
JULY  1985 


ENGINEERING  ANALYSIS 


Sheet  /  of  / 
By:  /f. 


Rc^.plac^  Tncf^t^b.  u/  ComfiACT  ftjio^ . 


Project:  /^i/?  HfLL-  D«te: 

Contract  No.:  3/ -  O/^g  EAC  Project  No.: 


9 Zoos.  o<^ 


f=^»vrui/?tr 


tnooNTeT)^  boiMU^t^T 


UI9lL  /?7^A^7‘tTt>  > 


(rbr^C) 

C^o  k) 
ys-iAj 
lOiPU 

2-^^  *  \30^ 


Co^f^T  PLUO’^^ce/^ 
\OPrTfit(fS  (^TifiO 

/S~UJ 
2^0  U> 

27  dJ 

ZxZl  U  ^  €4u> 


CF  u^P  TT>  <Pccu/t  (^^/6s7^y  /«5  &K)Ofe^, 

!  NChH  /y6>e9^  /r^^FS, 


F/)Cn'/ZB5>  ON  blMm&l-  O/jecu/ri  ^HfiLL  hioT  E<E:  IN^I  I  JK/zr^s 


Enei^  Savings  Fluorescent  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION;  Fort  A.P.  Hill,  Virginia 

PROJECT  TITLE;  Fort  A.P.  HifJ-  Energy  Engineering  Analysis  Prograin 
DISCRETE  PORTION  NAME;  Energy  Savings  Fiuor^cent  Lamps 
ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS 

1.  INVESTMENT  COSTS; 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  5 

C.  DESIGN  COST  j 

D.  TOTAL  COST  (1A+1B+1C)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 


REGION;  3  PROJECT  NO.;  DACA  31-89-C-0198 

FISCAL  YEAR;  1994 

15  PREPARER;  JJS 


2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1^ 


ENERGY  COST  SAVING(S)  ANNUAL  $  DISCOUNT 

SOURCE  $/MBTU(1)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4) 


A.  ELEC 

B.  DIST 

C.  RESID 


$20.67 

$5.69 


DISCOUNTED 

SAVINGS(5) 


E.  LPG  $7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 
K  WIND 
L  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL  4 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-); 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


SAVINGS(+) 

COST(-)(1) 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


d.  TOTAL 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

8.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G; 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

^0!pr9iMt\8200e^eip\172SYNER.%Hll1 


4,40  YEARS 
$8^ 

2.68 

7.C^% 


9 


CONSTRUCTION  COST  ESTIMATE 

PROJECT:  Energy  Savings  Oppurtunity  Survey 


PREPARED:  March  1994 


SHEET  1  OF  2 


LOCATION:  Fort  A.P.  Hill,  Virginia 

CONTRACT  NO.: 

DACA  31-89-C-0198 

AE  PROJECT  NO.:  92008 

ESTIMATOR:  JS 

PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Enerov  Saving  Fluor.  Lamps 


QUANTITY 

MATERIAL 

LABOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Building  172 
install  35  Watt  Energy 

Saving  Fluor.  Lamps 

38 

i 

EA 

3.45 

131 

1.50 

57 

188 

SUB-TOTAL 

131 

57 

188 

0project\92008\cosftl 233cstwql 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994  SHEET  2  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO,: 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR;  JS  PRELIM: 

CHECKED  BY:  VP  FINAL;  X 

SUMMARY:  Enerav  Savina  Fluor.  Lam 


QUANTITY  I  MATERIAL 
ITEM  NO.  IMEAS  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


LABOR 


UNIT 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


i^ngineering 

Applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet  of 


By: 


.Sftrnp)-£  CALCOCftTiPto 

Project:  Fort  A.  P.  Hill  ESOS  Date:  2-28-94 

Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 


c.Q.rj;,  W'Ho  Cot^pciC^  ^LuolLt^e?  ,^7 

Ak)0  VVAitT 

Lii>MpS  L_L.&0 


433. 


^'5^»2■54  IM  %rKyij/2. 


^  An 


S«u^e.u-y  5/J  i/^1  ^4 G,-i 


03-01-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #172— Comp. FI  w/  34w  Lamp 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component  ( kBTU )  ( kBTU/ sqf t ) * 

Cooling  Loads  *  136,057  27.228 

Heating  Loads  *  143,431  28.703 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


<- 

Component 

- Site 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

< -  Source 

(kBTU) 

Energy  - -> 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 

Pvunps 

94,234 

56,578 

116,712 

0 

18.858 

11.322 

23.356 

0.000 

94,234 

56,578 

116,712 

0 

18.858 

11.322 

23.356 

0.000 

»  HVAC  Total 

267,524 

53.537 

267,524 

53.537 

Lights 

Other  Electric 

Misc.  Electric 

Dom .  Hot  Water 

57,284 

49,567 

0 

55,879 

11.464 

9,919 

0.000 

11.182 

57,284 

49,567 

0 

55,879 

11,464 

9.919 

0.000 

11.182 

»  Non-HVAC  Total 

162,730 

32.566 

162,730 

32.566 

»  GRAND  TOTAL 

430,254 

86.102 

430,254 

86.102 

*  Notes :  1 . 

2. 

3. 


4. 


Site  energy  is  the  actual  energy  consumed. 

Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  *  4,997  sgft 

Conditioned  floor  area  =  4,997  sqft 

Annual  cooling  load  is  the  sum  of  all  cooling  plant 


5.  Annual  heating  load  is  the  sum  of  all  primary  and 

auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


ENERGY  BUDGET  <B> 

Building  :  #172-Comp.Fl  w/  34w  Lamp  03-01-94 
Site  :  Fort  AP  Hill,  Virginia  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sqft)* 

Cooling  Loads  *  136,057  27.228 

Heating  Loads  *  143,431  28.703 


************************************************************************ 
TABLE  2.  ENERGY  BY  ENERGY  COMPONENT 


<— 

Component 

- Site 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

< -  Source 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

Electric 

267,524 

53.537 

267,524 

53.537 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

Remote  Cooling 

0 

0.000 

0 

0.000 

»  HVAC  Total 

267,524 

53.537 

267,524 

53.537 

Electric 

162,730 

32.566 

162,730 

32.566 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

162,730 

32.566 

162,730 

32.566 

»  GRAND  TOTAL 

430,254 

86.102 

430,254 

86.102 

*  Notes :  1 . 

2. 

3. 


4. 


Site  energy  is  the  actual  energy  consumed. 

Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 


5.  Annual  heating  load  is  the  sum  of  all  primary  and 

axixiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


SECTION  07600  PAGE  5 


LLs^ngmeering 
/Applications  . 
onsuitants 


EAC  STANDARD  FORM 
JULY  1985 


ENGINEERING  ANALYSIS 


Sheet  I  of  I 

By.  /I. 

Rppuhje  fijjo Pesc-^T/r 


A/?  M,LL 


Date: 


Project: 

Contract  No.:  •  EAC  Pro ject  Ho. :  ^ZooB. 

^r/3A;0/^/^O  Ik4  FiY'fVt^BS  u/  24^4o^  ^ 

f^tdlPL/rCB  U//  34^  (B3^T-I-2S) 

poioB/z.  s/hJiAjji  r/x7i^/e(3  4o  (z)  -  2  4(z)  ^  /  3.  o^r 


T^)*Rer^Lf^  F^^otiz.  L/^BS  UOtTM  f=32.r-r'  , 

*e.'£reu^£  f!^LL/Kr  i^nH  e:LeanoHtc. 

^OtJ£~  f^erR.  Ft^TOAe  P^/L  Zu^/^  F£i^  lSFU.J>n7^ 

*  SXuriN^'  f^/'KTVt^B’  HtXltSU^^. 


'POUnZjZ.  r-iXToUtz.  ^  J  ^  j  =-  j  (e>  LH^T !  ^ 

li» 


o>t  -f^r.  --  % 


Occupancy  Sensors 


LIFE  CYCLE  COST  ANALYSIS  SU^tt/lARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  HHI,  Virginia  REGION:  3 

PROJECT  TITLE:  Fort  A.P.  H*-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Occupancy  Sensors 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15 


PROJECT  NO.:  DACA  31-89-C-0198 

FISCAL  YEAR:  1M4 


PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


$  Z100 

$  116 

$  126 

$  Z342 


$2,342 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

SOURCE 

$/MBTU(1) 

MBTU/YR{2) 

SAVINGS(3) 

FACTOR(4) 

A.  ELEC 

$20.67 

15.5 

$ 

320 

1177 

B.  DIST 

$5.69 

$ 

13.83 

C.  RESID 

$ 

D.  NG 

$ 

E.  LPG 

$7.76 

$ 

15.34 

F.  COAL 

$ 

G.  SOLAR 

$ 

H.  GEOTH 

$ 

1.  BIOMA 

$ 

J.  REFUS 

$ 

K.  WIND 

$ 

L  OTHER 

$ 

M.  DEMAND  SAVINGS 

$ 

N.  TOTAL 

15 

$ 

DISCOUNTED 

SAV1NGS(5) 

$  3,761 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  3,761 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-K1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(4-)C0ST(-X4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMlC  UFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\Opn«Mft820(»MipV172SY^CR.^ 


7.33  YEARS 
$3,761 
1.61 
3.34% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occuoancv  Sensors 


Building  172 


QUANTITY  MATERIAL 


LABOR 


NO.  MEAS  UNIT  COST  UNIT  COST 


TOTAL 

COST 


Motion  Sensors- 
Infrared  Wall  Switch 


15  EA 


77.00 


1,155  7.00 


Conduit,  non-metallic,  1/2" 


100  LF 


44  1.10 


Wire,  600v  type  THWN,  #12 


1  CLF 


6  19.00 


Outlet  Box.  non-metallic,  4" 


8  8.35 


SUB-TOTAL 


0project\92008\cost\l  72cstwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994 

SHEET  OF 

SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS 

PRELIM: 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Occupancy  Sensors 


QUANTITY  MATERIAL 


NO.  MEASI  UNIT  I  COST 


LABOR  I  TOTAL 

UNIT  I  COST  I  COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


ic,ngineering 
^  Applications 
(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet 


of 


Sample  CALOulftTityKj  - 
Project:  Fort  A.  P.  Hill  ESOS 


By; 


Date:  2-28-94 


Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 

w/ COMpAc.T'PL.t'Ofi.,  Lj  WATl 

CAM 


H3D.Z5H  he+’A/yA 


tu-uouOc,  w/  Occupanow  Scosco-s,  G>Mpo^t 

PLupa.  L-)6ri~tTS,^  Aajo  3H  VvotT  &V4E(2,6''^  ■SAV/»V)^ 

P*LOt>a  BSCs-v^.  7 


M  0Mah^)./p 


1 S  v'S  M 


03-01-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #172-Oc.Sen  w/CF&34wLainp 
Site  ;  Fort  AP  Hill,  Virginia 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Progreun  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sgft)* 


Cooling  Loads  *  128,495  25.714 

Heating  Loads  *  148,181  29.654 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


<— 

- Site 

Energy - — > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sgft) 

Air  System  Fans 

93,902 

18.792 

93,902 

18.792 

Cooling  Plants 

53,450 

10.697 

53,450 

10.697 

Heating  Plants 

118,731 

23.761 

118,731 

23.761 

Pumps 

0 

0.000 

0 

0,000 

»  HVAC  Total 

266,083 

53.249 

266,083 

53.249 

Lights 

43,261 

8.657 

43,261 

8.657 

Other  Electric 

49,567 

9.919 

49,567 

9,919 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dom .  Hot  Water 

55,879 

11.182 

55,879 

11.182 

»  Non-HVAC  Total 

148,707 

29.759 

148,707 

29.759 

»  GRAND  TOTAL 

414,790 

83.008 

414,790 

83.008 

*  Notes:  1.  Site  energy  is  the  actual  energy  consiuned. 

2.  Source  energy  accovuits  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  ^100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4 , 997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


ENERGY  BUDGET  <B> 

Building  :  #172-Oc.Sen  w/CF&34wLamp  03-01-94 

Site  ;  Fort  AP  Hill,  Virginia  6063092204 

Prepared  By  :  E.A.C.,  P.C.  BurJce,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

128,495 

148,181 

25.714 

29.654 

************************************************************************ 

TABLE  2.  ENERGY  BY  ENERGY  COMPONENT 

< 

- Site 

Energy  - -> 

< - Sovirce 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Electric 

266,083 

53.249 

266,083 

53.249 

Natviral  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

Remote  Cooling 

0 

0.000 

0 

0.000 

»  HVAC  Total 

266,083 

53.249 

266,083 

53.249 

Electric 

148,707 

29.759 

148,707 

29.759 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

148,707 

29.759 

148,707 

29.759 

»  GRAND  TOTAL 

414,790 

83.008 

414,790 

83.008 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  siim  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Shut  Down  tsmrgy  to  Hotwater  He^is  or  Modify  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1 994 


DISCRETE  PORTION  NAME:  Shut  Down  Energy  To  Hotwater  Heaters  or  Modify  Controls 


ANALYSIS  DATE:  January  1994 


ECONOMIC  LIFE  (YRS  20 


PREPARER:  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


$  100 

$  6 

$  6 

$  112 


$112 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

0.5 

$ 

10 

14.65 

$ 

151 

B.  DIST 

$5.69 

$ 

17.70 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

20.60 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

1 

$ 

10 

$ 

151 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST(-)(1) 


$ 

$ 

$ 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\0pra4iG»02008\Mip\172SYNER.wb1 


10.79  YEARS 
$151 
1.36 
1.60% 


CONSTRUCTION  COST  ESTIMATE 

PROJECT:  Energy  Savings  Oppurtunity  Survey 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008  ESTIMATOR:  JS  PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. _ CHECKED  BY:  VP _  FINAL:  X 


SUMMARY:  Shut  Down  Enerf 

IV  to  Hotwater  Heaters  or  Modify  Controls 

ITEM 

QUAI 

NTITY 

1  MATERIAL 

1  LABOR 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

Building  172 

Water  Heater  Timer 

1 

! 

EA 

40.00 

40 

18.25 

18 

58 

SUB-TOTAL 

40, 

18 

58 

0project\92008\cost\l  72csLwql 


'7^^, 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994  SHEET  2  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Shut  Down  Enen 

ty  to  Hotwater  Heaters  or  Modify  Contro 

Is 

ITEM 

QUANTITY 

MATERIAL 

LA 

BOR 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

SUBTOTAL  PREVIOUS  PAGE 

40 

18 

58 

MARK-UP  ON  LABOR 
SUB-TOTAL 

21.0% 

— 

4 

4 

62 

TAXES  ON  MATERIAL 
SUB-TOTAL 

5.0% 

2 

— 

2 

64 

OVERHEAD 

SUB-TOTAL 

15.0% 

10 

73 

PROFIT 

SUB-TOTAL 

12.0% 

9 

82 

PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 

82 

GRAND  TOTAL 

100 

0project\92008\cost\l  72cstwql 


Water  Heater  Controls-  Install  Timer  to  turn  heater  oflf  during  unoccupied  periods 


Heater  Eff=  100%  (electric) 

Tank  Capacity  167  Gallons 

Utank=  0.22  Btu/F*Ft**2*Hr 


Atank=  50  Ft**2 

Ttank=  140  deg.  F 

Tsurroundings= _ 65  deg.  F 


Hour 

Tank  Temp 

F 

Heat  Lost  per 
Hour  (Btu's/Hr) 

Total  Heat 
Lost  (Btu's) 

140.0 

-  SiiO 

814.5 

1 

138.1 

804.1 

793.9 

2 

136.2 

783.7 

773.7 

3 

134.4 

763.8 

754.1 

4 

132.7 

744.4 

735.0 

5 

131.0 

725.5 

716.3 

6 

129.3 

707.1 

698.2 

7 

127.7 

689.2 

680.5 

8 

126.1 

671.7 

663.2 

9 

124.5 

654.7 

646.4 

10 

123.0 

638.1 

630.0 

11 

121.5 

621.9 

614.0 

12 

120.1 

606.1 

Total  Heat  Lost  OBtu's  Required 

to  Return  Water  to  HOF) 

= 

(8,519.8) 

Total  Energy  Required  to  Maintain  HOF  throughout  12  hour  period= 
Total  Energy  Required  to  Return  Water  to  140F= 

Total  Energy  Saved  per  Day  (Btu's)= 

Total  Energy  Saved  per  Year= 

0project\92008\calc\172-w*-l.wbl 


9,900.0  Btu's 
(8,519.8)  Btu's 
1,380.2  Btu’s/Day 
0.504  MBtu's/Yr 


EAC  STANDARD  FORM 
JULY  1985 


ENGINEERING  ANALYSIS 

Sheet  i  of  3 
By:  /T- 

LJa7^ 

Project:  /gygT  /?./?  f4iU.  £SO^ _ ■  Date: 

Contract  No.:  EAC  Proiect  No.;  ^"ZQO&.OO 

nz: 


L&ngineering 
AippI  ications 
(Consultants 


BST^mrfT}^  TTf’/V/:  S/Z£^  ^/V  OF 

TFn  C-B/O-O’j 

U'SS:  ~  <^-IOqP])T  E- 

/\J  =  /  2.^  ftE!>i^L£.  I  EiLB-hOi£:^/T=:  KUJ 


lO 

p,  (lO  ^PP)(}'^'^  ^  p£^K^ 


izc 


S'-sromjF:  . 


/^7 


R -5  ^e.co^ejii '  ^  P  ’S-  c:  -  /^7_-  2-0 

X>  -T 

Jj^  l^l  mO/H/l 


Icroo 


' cc?k^BsPi>Ni:>^  T>  \ 
iNimU-EJi  CfiPPClTf  \ 


ngineering 

applications 


^Consultants 


EAC  STANDARD  FORM 
JULY  1985 


ENGINEERING  ANALYSIS 

Sheet  Z.  of  ^ 

By:  /Y ' 

Project :  l^rir  U/UL~  _  Date:  ‘Z-Z3-'^4^ 

Con  trac  t  No  .  :  2>AC/f  3.1-^‘l-C-C‘l‘IS  EAC  Project  No.: 


^O^iPMe^r-  /^7  wnk 

SO 

/PS  rpi-c^  r/MS/t  c>N 

C>ccuPi^  (i^o/tS  T2> 


f  SVi  o  kio  /hpot 

f5R£/*t 


T^/Sboc^ 


{^Hif 

UK^PT 


sr^/JbZr 


m 


CSS'l  CLOCK  JOUfL-  T/niE.  SujlTcH  ) 

eiHCLOsms  ryp>B  Nf^  C^BLB 


UFU^/Z.  ” 

4  xo 

f\PNUFL 

BN&K^y  - 

0,SZ>‘f 

mBTU  //ffF  ^ 

NtFicr 

(/r/C2//V^  'OFF  ‘'  FBLFiOb 

f^h^Oryi 

^:OOP4il  Tl>  'I'.Oo 

(\r  A  R>9'7^  of  $  l3,4(^^/yyiZTO  PNPOf^L  ^cecr^fc 
mZiv/YF^R.  )(^  ( YM(^/ryil3  rS)^  ^ 


77-r 


Exit  Sign  Retrofit 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  HM,  Virginja 

PROJECT  TITLE;  Fort  A.P.  HW-  Energy  Engawering  Analysis  Program 

DISCRETE  PORTION  NAME:  Exit  Sign  Retrofit 

ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS 


REGION:  3 


15 


PROJECT  NO.;  DACA  31-89-C-01M 

FISCAL  YEAR;  1994 


PREPARER:  JJS 


1.  INVESTMENT  COSTS; 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


$  2,300 

$  127 

$  138 

$  2,565 


$2,565 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

SOURCE 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELEC 

$20.67 

14.1 

$ 

B.  DIST 

$5.^ 

$ 

C.  RESID 

$ 

D.  NG 

$ 

E.  LPG 

$7.76 

$ 

F.  COAL 

$ 

G.  SOLAR 

$ 

H.  GEOTH 

$ 

1.  BIOMA 

$ 

J.  REFUS 

$ 

K.  WIND 

$ 

L  OTHER 

$ 

M.  DEMAND  SAVINGS 

$ 

N.  TOTAL 

14 

$ 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-)(1)  OCCUR.  (2) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

291 

1177 

$ 

3,^ 

13.83 

$ 

$ 

$ 

15.34 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

291  $  3425 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)COST(-K4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\Oprafwt\92008NM^\1 72SYNgR.wb1 


8.81  YEARS 
$3,425 
1.34 
2.03% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A. P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enaineerina  Applications  Consultants.  P.C. 


PREPARED:  March  1994 

SHEET  1  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS 

PRELIM: 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Exit  Sion  Retrofit 


ITEM 


Building  172 

Battery  Backup  LED  Exit 
Sign  Replacement  Fixtures 


QUANTITY  I  MATERIAL  |  LABOR 


NO.  IMEASI  UNIT  COST  UNIT  COST 


11  EA  125.00  1.375  25.00 


TOTAL 

COST 


SUB-TOTAL 


0pioject\P2008\cosiVl  ZS3cstwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


SUMMARY:  Exit  Sign  Retrofit 


PREPARED:  March  1994 


CONTRACT  NO.:  DACA  31-89-C-0198 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


j_L,ngineenng 

Applications 

I 

•  onsultants 


EAC  STANDARD  FORM 
JULY  1985 


EHGINEZ&ING  ANALYSIS 

Sheet  ^  of  f 
By:  /1. 

"L.a.l)"  ^xt~r  S/<$/VS 

Project:  /^-P.  PftL.  ^£.OS. _  Date: 

Contract  No.:  -2^^^  3/ - ■  EAC  Proiect  No.:  ^ZooS.  .D>0 

I^Al/e  ZT  U>^  U6^MT  (l.O 

HAVc  &  fJ/HT  U  ji-fT  .  A >2^ 

Pt?u>e7^ 

Li^mp  u/^  '^LSTti^  si^^s  /s,  sz.r/mff^k  Zh' 

V:tB  y/mH^(^iHrv^E7l.  CMLojztP^ 

'^oA)  Yis^z. 

£N(s:iiAY  $AVtNG^  YiiPie.*  4^/23.^  ^  kiti^/A>r 

/  k\^ 

^  kB-h^^  =  14.  oi^'  tr?sru 


7.^7 


Daylight  Dimming  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill.  Virginia  REGION;  3 

PROJECT  TITLE;  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Dayiigrit  Dimming  Controls 
ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS  15 


PROJECT  NO.;  DACA  31-89-C-019e 

FISCAL  YEAR;  1894 


PREPARER;  JJS 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


$  1,200 

$  S6 

$  T2. 

$  1,338 


$1,338 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S)  ANNUAL!  DISCOUNT 

SOURCE  .  $/MBTU(1)  MBTU/YR(2)  SAVINGS{3)  FACTOR(4) 


DISCOUNTED 

SAVINGS(S) 


A. 

ELEC 

$20.67 

B. 

DIST 

$5.^ 

C. 

RESID 

D. 

NG 

E. 

LPG 

$7.76 

F. 

COAL 

G. 

SOLAR 

H. 

GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L.  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


0.6  $  12 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

1  $  12 


11.77  $  136 

13.83  $ 

$ 

$ 

15.34  $ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  1^ 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 


d.  TOTAL 


SAV1NGS(+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+>CaST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2*»-3Bd4) 


4  SIMPLE  PAYBACK  1  G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)); 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\0protKt>i200eVM|p\172SYNER.wb1 


115.59  YEARS 
$136 
0.10 
-14.69% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT :  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants.  P.C. 


PREPARED:  March  1994  SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Daylighting  Dimming  Controls  (added  to  Occupancy  Sensors 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  IMEAS  UNIT  |  COST  UNIT  I  COST 


Building  172 


TOTAL 

COST 


Daylight  Dimming  Controls 


EA  180.00 


180  100.00 


SUB-TOTAL 


0piojcc^008\cosfil  72csLwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineering  Applications  Consultants,  P.C, _ 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Dayliqhtinq  Dimming  Controls  (added  to  Occupancy  Sensors 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  IMEASI  UNIT  I  COST  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0projeeti92008\cosiM  72cstwql 


03-01-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #172  Occ/Dim  w/CF&34wIiinp 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

128,192 

148,264 

25.654 

29.671 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< -  Source 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

Component 

o  J. 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 

Pumps 

93,902 

53,334 

118,768 

0 

18.792 

10.673 

23.768 

0.000 

93,902 

53,334 

118,768 

0 

18,792 

10,673 

23.768 

0.000 

»  HVAC  Total 

266,003 

53.233 

266,003 

53.233 

Lights 

Other  Electric 

Misc.  Electric 

Dom .  Hot  Water 

42,785 

49,567 

0 

55,879 

8.562 

9.919 

0.000 

11.182 

42,785 

49,567 

0 

55,879 

8.562 

9.919 

0.000 

11.182 

»  Non-HVAC  Total 

148,231 

29.664 

148,231 

29.664 

»  GRAND  TOTAL 

414,234 

82.896 

414,234 

82.896 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sun  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  emd 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


7 


03-01-94 

6063092204 


ENERGY  BUDGET  <B> 

Building  :  #172  Occ/Dim  w/CF&34wIjmp 
Site  :  Fort  AP  Hill,  Virginia 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  _ 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

128,192 

148,264 

25.654 

29.671 

****************** 

TABLE  2.  ENERGY  BY 

****************************************************** 
ENERGY  COMPONENT 

< - Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Electric 

266,003 

53.233 

266,003 

53.233 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0,000 

Remote  Heating 

0 

0.000 

0 

0,000 

Remote  Cooling 

0 

0.000 

0 

0,000 

»  HVAC  Total 

266,003 

53.233 

266,003 

53.233 

Electric 

148,231 

29.664 

148,231 

29.664 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0 . 000 

»  Non -HVAC  Total 

148,231 

29.664 

148,231 

29.664 

»  GRAND  TOTAL 

414,234 

82.896 

414,234 

82.896 

*  Notes:  1.  Site  energy  is  the  actual  energy  consiimed. 

2 .  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  xmit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  ==  4,997  sqft 

Conditioned  floor  area  »  4,997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
avixiliary  heating  plemt  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Economizer  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 


LOCATION:  Fort  A. P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Prc^ram 

DISCRETE  PORTION  NAME:  Economizer  Controls 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS 


$ 

$ 

$ 

$ 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct 


REGION:  3  PROJECT  NO.:  DACA  31=^9-0-0198 

FISCAL  YEAR: 

10  PREPARER:  JJS 


10.700 

589 

642 

11,931 


$11,931 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/yR(2) 

SAVINGS{3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

7.1 

$ 

146 

8.^ 

$ 

1,224 

B.  DIST 

$5.^ 

$ 

B.m 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

15.34 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

1C  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

7 

$ 

146 

$ 

1,224 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAV1NGS(+) 

COST(-){1) 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


DISCOUNTED  SAV- 
INGS(+)COST(-K4) 


$ 

$ 

$ 


$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A-t-(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


81.75  YEARS 
$1,224 
0.10 
-21.18% 


Ulpret*eft92OOAac0\172sce.w^1 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Economizer  Controls 

ITEM 

QUANTITY 

MATERIAL 

LAI 

BOR 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

Building  172 

Ductwork 

1200 

LBS 

0.48 

576 

2.18 

2,616 

3,192 

O.A.  Louver 

16 

SF 

35.00 

560 

7.35 

118 

678 

Dampers 

3 

EA 

147.00 

441 

34.00 

102 

543 

Economizer  Control  Package 

3 

EA 

75.00 

225 

50.00 

150 

375 

Enthalpy  Sensor 

3 

EA 

95.00 

285 

30.00 

90 

375 

4,400  cfm  Exhaust  Fan 

1 

EA 

275.00 

275 

150.00 

150 

425 

Control  Wiring 

200 

LF 

0.17 

33 

0.42 

84 

117 

Damper  Motor  Actuator 

3 

EA 

250.00 

750 

26.00 

78 

828 

24x24  Return  Registers 

2 

EA 

65.00 

130 

18.75 

38 

168 

Motor  Starter  in  Nema 

One  Enclosure 

1 

EA 

150.00 

150 

130.00 

130 

280 

3/4"  Conduit  (EMT) 

150 

LF 

0.50 

75 

1.61 

242 

317 

#12  THHN  Wiring 

150 

LF 

0.059 

9 

0.19 

29 

38 

SUB-TOTAL 

3,509 

3,827 

7,336 

0project\92008\cosM233cstwql 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  OF 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89=0-0198 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.: 

ESTIMATOR:  JS 

PRELIM: 

AE:  Enqineerinq  Applications  Consultants,  P.C. 

CHECKED  BY;  VP 

FINAL:  X 

SUMMARY: 


ITEM 

QUANTITY 

MATERIAL 

LA 

BOR 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

SUBTOTAL  PREVIOUS  PAGE 

3,509 

3,827 

7,336 

MARK-UP  ON  LABOR 
SUB-TOTAL 

21.0% 

804 

804 

8,140 

TAXES  ON  MATERIAL 
SUB-TOTAL 

5.0% 

175 

- - - 

175 

8,315 

OVERHEAD 

SUB-TOTAL 

15.0% 

1,247 

9,562 

PROFIT 

SUB-TOTAL 

12.0% 

1,147 

10,710 

PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 

10,710 

GRAND  TOTAL 

10,700 

0proj«cl\92008\fioeftl253i^wq  I 


02-24-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #172-  Economizer  Control 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 

I  Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sgft)* 


Cooling  Loads  *  123,896  24.794 

Heating  Loads  *  142,376  28.492 


************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< - Site  Energy - >  < - Sotirce  Energy - > 


Component 

(kBTU) 

(kBTU/sgft)* 

(kBTU) 

(kBTU/sgft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 
Pumps 

94,201 

51,041 

116,252 

0 

18.852 

10.214 

23.264 

0.000 

94,201 

51,041 

116,252 

0 

18.852 

10.214 

23.264 

0.000 

»  HVAC  Total 

261,494 

52.330 

261,494 

52.330 

Lights 

Other  Electric 
Misc.  Electric 
Dorn.  Hot  Water 

64,051 

49,567 

0 

55,879 

12.818 

9.919 

0.000 

11.182 

64,051 

49,567 

0 

55,879 

12.818 

9.919 

0.000 

11.182 

»  Non-HVAC  Total 

169,497 

33.920 

169,497 

33.920 

»  GRAND  TOTAL 

430,991 

86.250 

430,991 

86.250 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consvimed. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study; 

Electric  generating  efficiency  =100.0  % 


3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


02-24-94 

6063092204 


ENERGY  BUDGET  <B> 

Building  :  #172-  Economizer  Control 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C. ,  P-C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* * * 

Cooling  Loads  * 

123,896 

24.794 

Heating  Loads  * 

142,376 

28.492 

********************  ***********************************************i*r**** 

TABLE  2.  ENERGY  BY 

ENERGY  COMPONENT 

< 

- Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Electric 

261,494 

52.330 

261,494 

52.330 

Natural  Gas 

0 

0.000 

0 

0,000 

Fuel  Oil 

0 

0.000 

0 

0,000 

Propane 

0 

0.000 

0 

0,000 

Remote  Heating 

0 

0.000 

0 

0,000 

Remote  Cooling 

0 

0.000 

0 

0,000 

»  HVAC  Total 

261,494 

52.330 

261,494 

52*330 

Electric 

169,497 

33.920 

169,497 

33.920 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

169,497 

33.920 

169,497 

33.920 

»  GRAND  TOTAL 

430,991 

86.250 

430,991 

86.250 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2 .  Source  ener^  accoxints  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3 .  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plamt  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Replace  Exiling  Fluorescent  Fixtures  with  Eneigy  Efiiecient  Fixtures,  Ballast  and  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Wgirvia  REGION:  3  PROJECT  NO.:  DACA  31-89^-0198 

PROJECT  TITLE:  Fort  A.P.  HiH- Energy  Engineereifl  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Replace  Existing  Fluorescer^  Fixtures  with  Energy  Effwsient  Fixtures,  Ballast  and  Lamps 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  20  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


$  1,600 

$  88 

$  96 

S  1,784 


$1,784 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS{3) 

FACTOR(4) 

SAVINGS{5) 

A.  ELEC 

$20.67 

4.9 

$  101 

14^ 

$ 

1,484 

B,  DIST 

$5.69 

$ 

17  JO 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

20.60 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

5 

$  101 

$ 

1,484 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1 )  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  {3AX3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-X4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d.  TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1  G/(2N3+3A+(3Bd1 /ECONOMIC  UFE)):  17.61  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $1,484 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G:  0.83 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  -0.95% 
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CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Replace  Existing 

Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast  and  Lamps 

ITEM 

QUA 

NTITY 

MATERIAL 

LAI 

30R 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

Building  172 

F32T-8  Lighting  Retrofit 

Two  Lamp  Fixtures 

Ballast- 

19 

EA 

27.00 

513 

16.00 

304 

817 

F32T-8  Lamps 

38 

EA 

6.00 

228 

1.50 

57 

285 

SUB-TOTAL 

741 

361 

1,102 

0piojcct\92008\cost*iI72catwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures.  Ballast  and  Lamps 


QUANTITY  MATERIAL _ LABOR _  TOTAL 

ITEM  “no  IMEAsI  unit  I  COST  UNIT  I  COST  I  COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


1,600 


pproject\92008\cost\l  72cstwq  1 


ENERGY  BUDGET  <A> 

Building  :  #172-T-8  Lighting  System  02-26-94 

Site  ;  Fort  AP  Hill,  Virginia  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*************************************  *****ic**-k-k***-k-k***ie'k-k-k*-kie4c*icic-kieic'kic'k 

TABLE  1.  ANNUAL  LOADS 


Component 


(kBTU) 


(kBTU/sqft)' 


Cooling  Loads  * 
Heating  Loads  * 


137,884 

142,648 


27.593 

28.547 


************************************************************************* 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


Site  Energy 


: - Soiirce  Energy - > 


Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 
Pumps 

94,272 

57,279 

116,370 

0 

18.866 

11.463 

23.288 

0.000 

94,272 

57,279 

116,370 

0 

18.866 

11.463 

23.288 

0.000 

»  HVAC  Total 

267,921 

53.616 

267,921 

53.616 

Lights 

Other  Electric 
Misc .  Electric 
Dom.  Hot  Water 

59,828 

49,567 

0 

55,879 

11.973 

9.919 

0.000 

11.182 

59,828 

49,567 

0 

55,879 

11.973 

9.919 

0.000 

11.182 

»  Non-HVAC  Total 

165,274 

33.075 

165,274 

33.075 

»  GRAND  TOTAL 

433,195 

86.691 

433,195 

86.691 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

constimed . 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  s\im  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


02-26-94 

6063092204 


ENERGY  BUDGET  <B> 

Building  :  #172-T-8  Lighting  System 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  ;  E.A.C.,  P.C.  Burke ,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 


TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

Heating  Loads  * 

137,884 

27.593 

142,648 

28.547 

************************************************************************ 
TABLE  2.  ENERGY  BY  ENERGY  COMPONENT 


< - 

- Site 

Energy - - > 

< -  Source 

Energy - ■> 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Electric 

267,921 

53.616 

267,921 

53.616 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0,000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0,000 

0 

0 . 000 

Remote  Cooling 

0 

0.000 

0 

0 . 000 

»  HVAC  Total 

267,921 

53.616 

267,921 

53.616 

Electric 

165,274 

33.075 

165,274 

33.075 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0 . 000 

Remote  Heating 

0 

0.000 

0 

0  •  000 

»  Non-HVAC  Total 

165,274 

33.075 

165,274 

33.075 

»  GRAND  TOTAL 

433,195 

86.691 

433,195 

86.691 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed.. 

2 .  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  Siam  of  all  cooling  plant 
loads . 

5 .  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Bxiilding  174-  Computer  Simulation  Input  Data 


BUILDING  DESCRIPTION 

Building  :  #174  AP  HILL-GUEST  HOUSE  03-14,-94 

Prepared  By;  E.A.C. ,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1.  BUILDING  INPUTS 

BUILDING  NAME  =  #174  AP  HILL-GUEST  HOUSE 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 

Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 


50.0  gal 
2 

50.0  F 
120.0  F 
1  :  Electric 


OTHER  INPUTS 

Additional  building  floor  area  =  251.0  sqft 

Electrical  generating  efficiency  =  100.00  % 

************************************************************************ 


PLANT  SELECTION 


Plant  Name 


Mult 


Plant  Name 


Mult 


BASEMENT 

#202 

#204 

#206 


#201 

#203 

#205 


************************************************************************ 
3.  FUEL  &  ELECTRIC  RATE  SELECTION 


Fuel  or  Energy 


Electric 
Natural  Gas 
Fuel  Oil 
Propane 

Remote  Source  Heating 
Remote  Source  Cooling 


No.  Name  of  Rate  Schedule 


Currency 


RAPPAHANNOCK 

LPG 

LPG 

LPG 

LPG 

LPG 


************************************************************************ 


Lyngineering 
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E^C  STWCaED  POEM 
August  1985 

Contract  ^ 

ESAT  GAIN  AMD  LCSS  C5ICDIAIICKS 

Preliminary  Selection  ■ 

Final  Selection 


Project  Name:  PteB.r  A.PUit-L  E*S>OS? _ 

ESC  Project  Nanber:  Date  KfttLCh  ^4“  By: 

Location:  fire-rA  P 

North  Altitude  3Z,  1  Design  Month  _ 


Building  Construction:  Light 

□  Heavy 


load  Averaging  Sours 


Design  Conditions 


Scunner 


Winter 


Outside: 

EB  *^3  p 

WB  ~1lo  F 

EB 

F 

Inside: 

ib'JS  F 

WB  p 

DB 

16  F 

O-^hctors 

Roof  .03C 

Floor  .*5'7 

Khll  .*#7.  .0L.9 

• 

Partition  _ _ _  Door 

Glass  (Shading) 

Glass  (No  Shadingl  .  U? 

Shading  Coefficiaxt 


For  Glass 


(Shading) 


(No  Shading) 


Lighting  Level 
Occupancy  _ 


General  Remarks 


[Engineering 

.Applications 

'■consultants 


U- VALUE  CALCULATION  FORM 


EAC  STANDARD  FORM 
July  1985 


SHEET  NO. 


FOR  WALL/PARTITIQN 


Project:  kP  U\LL  'H  ^ 

EAC  Project  Number:  9zoo^  Date:  /z 

T.  Vi.  By: 

^^Wall  <'17."  Ci-nuj 

□  Partition 

Materi al 

Resistance  (h-ft^ 

-  F/8tu) 

Summer 

Winter 

1.  Outside  Air 

0.25 

0.17 

2.  Inside  Still  Air 

0,63 

0.68 

3-  '  Crvnu. 

/^Z 

4. 


5. 


6. 

*7 

• 

8. 

^  . 

Total  (R)  =  Z,/3 

U  =  1/R  - 

- - - 

tu/h-sq.ft.  -  F) 

MATERIAL 

R* 

MATERIAL 

R* 

Air  Space  3/4"  (90  F) 

0,84 

Blanket/Batt  Insul. 

Air  Space  3/4"  (0  F) 

i,18 

2-2  3/4  in. 

7.00 

Still  Air 

0,68 

3-4  in. 

11.00 

Movi ng  Air ■ 7  1/2  MPH 

0.25 

j  3-5  in 

13.00 

Moving  Air  15  MPH 

0,17 

5, 5-6, 5  in. 

19,00 

Face  Brick  4“ 

0,44 

'  6-7.5  in. 

22,00 

Cinderblock  4" 

1,11 

9-10  in. 

30.00 

Cinder block  8" 

1,72 

12-13  in. 

38.00 

Cinderblock  12" 

1.89 

Rigid  Insul.  1" 

2,78 

Gypsum  Bd  3/8" 

0.32 

Stryofoam  1" 

4,00 

Gypsum  Bd  1/2" 

0.45 

Vermiculite  1" 

2.27 

Gypsum  Plaster  1/2“ 

0.45 

Vapor  Barr. -felt 

0,06 

Sand  Plaster  3/8" 

0.08 

Fir,  Pine  &  S  imi 1 . 

0 

Loose  Fill  Sandust  1" 

2.22 

Woods  3/4" 

0.9^ 

Perlite  Expanded  1" 

2.90 

*(h-sq.ft.  -  F/Btu) 


[Engineering 

■-^applications 

CL^onsultants 


EAC  STANDARD  FORM 
July  1985 

SHEET  NO. 


U- VALUE  CALCULATION  FORM 
FOR  ROOF/FLOOR 


Project;  ElSO<»  A>  f=’  H  w  ;  _ 

EAC  Project  Number:  ‘j ?  o  o  g _  Date:  !  Al. 

□  Floor 


Material 

1*  Tod  Surface  (Moving  Air) 

2.  Bottom  Surface  (Still  Air) 

3.  SHilUOLEs  -  FJ  6a2LaCj3J^/AsPftQ~ 

*‘^15’ CjdF  p=f^/ ^ _ 

5-  C  FLyvoot^ci _ 

6-  iS’/a-rr  I  yy;?'  _ ' 

B  ''  fh^nP  C-H^H  IA\( , _ 

8. 


Resistance  (h-sq.  ft.-F/Btu) 
Summer  Winter 

Q>35  ■  0,17 

>Cfg-  ■  .  i-c: 

-44  M4 


y»^L5 


U 


AZ5 


Total  (R)  =  v33 .6^  35,~1V 

U  =  1/R  =  ,pM  .030 


(8tu/h-sq. ft.  -  F) 


DIRECTION  OF- 


MATERIAL  HEAT  FLOW 

R* 

MATERIAL 

R* 

Air  Space  3/4"  (0  F) 

UP 

0.93 

featt/Bl anket 

Air  Space  4" 

UP 

1.03 

■'  .2-2  3/4  in. 

7.00 

Air  Space  3/4"  (90  F) 

DN 

0.85 

3-4in. 

11.00 

Air  Space  4" 

ON 

1.00 

3.5  in. 

13.00 

Still  Air 

UP 

0.61 

5. 5-6. 5  in. 

19.00 

Still  Air 

DN 

0.92 

6-7.5  in. 

22.00 

Moving  Air  7  1/2  MPH 

ANY 

0.25 

9-10  in. 

30.00 

Moving  Air  15  MPH 

ANY 

0.17 

12-13  in. 

38.00 

Acoustical  Tile  1/2" 

1.25 

Rigid  Insul.  1" 

2.78 

Acoustical  Tile  3/4" 

1.89 

Stryofoam  1" 

4.00 

Sand  Plaster  3/8" 

0.08 

Built-up  Roof  3/8" 

0.33 

Gypsum  Plaster  1/2" 

0.45 

Asphalt  Shingles 

0.44 

;/7 


*(h-sq.ft.  -  F/8tu) 


Engineering 

.applications 

CL^ons'ultants 


EAC  STANDARD  FORM 
July  1985 


SHEET  NO. 


U-VALUE  CALCULATION  FORM 
FOR  ROOF/FLOOR 


Project:  Fo  <zrr  LP-  U)  _ 

EAC  Project  Number:  _  Date:  j7_  -  9  2. 

ORoO'"  '^"'QFlocr 


By:  ^ 


Material 


Resistance  (h-sq.  ft.-F/Stu) 
Summer  Winter 


1.  Tod  Surface  (Moving  Air) 


0.25  .  0.17 


2.  Bottom  Surface  (Still  Air) 

3. 

4. 


M. 


6. 


7. 


/  . 


8.  _ _  _ 

Total  (R)  =  ji'03 


U  =  1/R  - 


(Btu/h-sq. ft.  -  F) 


DIRECTION  OF- 


MATERIAL  HEAT  FLOW 

R* 

MATERIAL 

R* 

Air  Space  3/4"  (0  F) 

UP 

0.93 

^att/Bl anket 

Air  Space  4" 

UP 

1.03 

'  .2-2  3/4  in. 

7.00 

Air  Space  3/4“  (90  F) 

ON 

0.85 

3-4in. 

11.00 

Air  Space  4" 

ON 

1.00 

3.5  in. 

13.00 

Still  Air 

UP 

0.61 

5.5-6. 5  in. 

19.00 

Still  Air 

ON 

0.92 

6-7.5  in. 

22.00 

Moving  Air  7  1/2  MPH 

ANY 

0.25 

9-10  in. 

30.00 

Moving  Air  15  MPH 

ANY 

0.17 

12-13  in. 

38.00 

Acoustical  Tile  1/2" 

1.25 

Rigid  Insul.  1" 

2.78 

Acoustical  Tile  3/4" 

1.89 

Stryofoam  1" 

4.00 

Sand  P laster  3/3" 

0.08 

Built-up  Roof  3/8" 

0.33 

Gypsum  Plaster  1/2" 

0.45 

Asphalt  Shingles 

0.44 

*(h-sq.ft.  -  F/Btu) 


[Engineering 

.'Applications 

'■consultants 


EAC  STANDARD  FORM 
July  1985 

SHEET  NO.  '  (3) 

U-VALUE  CALCULATION  FORM 


FOR  WALL/PARTITION 


Project:  SSOS  FO^T  Hil-l, 

EAC  Project  Number:  RZOOB' _  Date: 

Materi al 


1.  Outside  Air _ 

2.  Inside  Still  Air _ 

3.  '  T-m  S'DlK>C>  fa  >>)<?) 
.  1/  ^  '' 

^  C^X  '34^£ATU  i  tO^ _ 

5-  WJ^i^LA  rmu 

5*  **^2^  ^up  ldz>Aa^^ _ 


^>-^2  By: 

□  Partition 


Resistance  (h-ft^  -  p/Btu) 
Summer  Winter 


0.25 


0.17 


0-68  0.68 

?)^  '  _ 

_ 

iJ _  _ 


8. 


(8tu/h-sq.ft.  -  F) 


MATERIAL 

R* 

Air  Space  3/4"  (90  F) 

0.84 

Air  Space  3/4"  (0  F) 

1.18 

Still  Air 

0.68 

Moving  Air-?  1/2  MPH 

0.25 

Moving  Air  15  MPH 

0.17 

Face  Brick  4" 

0.44 

Cinderblock  4" 

1.11 

Cinderblock  8" 

1.72 

Cinderblock  12" 

1.89 

Gypsum  Bd  3/8" 

0.32 

Gypsum  Bd  1/2" 

0.45 

Gypsum  Plaster  1/2" 

0.45 

Sand  Plaster  3/8" 

0.08 

Loose  Fill  Sandust  1" 

2.22 

Perl ite  Expanded  1“  ^ 

2.90 

Total  (R)  = 

U  *  1/R  » 

MATERIAL 

R* 

Blanket/Batt  Insul. 

2-2  3/4  in. 

7.00 

3-4  in. 

11.00 

,|  3*5  in 

13.00 

5. 5-6. 5  in. 

19.00 

■  6-7.5  in. 

22.00 

9-10  in. 

30.00 

12-13  in. 

38.00 

Rigid  Insul.  1" 

2.78 

Stryofoam  1" 

4.00 

Vermicul i te  1" 

2.27 

Vapor  Barr. -felt 

0.06 

Fir,  Pine  &  Simi 1 . 

Woods  3/4" 

0.9A 

*(h-sq.ft.  -  F/Btu) 


MASTER  SCHEDULE  SUMMARY  Page  1 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
************************************************************************ 

MASTER  SCHEDULE  1.  OCCUPANCY  -  BASEMENT  Hourly  Percentages 


Hour - > 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  H 

5  H 

1 _ 

Weekday 

25 

25 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Saturday 

50 

25 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sunday 

25 

25 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DESIGN 

25 

25 

0 

0 

0 

0 

0 

25 

25 

50 

50 

50 

Hour - > 

1  12  1 

1  12  1 

1  14  1 

1  15  ! 

1  1 

Li!-J 

1  IS  i 

Li!_J 

1  20  1 

1  21  1 

1  22  { 

23 

Weekday 

0 

0 

0 

0 

50 

50 

100 

100 

100 

100 

50 

50 

Saturday 

0 

0 

0 

0 

50 

50 

100 

100 

100 

100 

50 

50 

Sunday 

0 

0 

0 

0 

50 

50 

100 

100 

100 

100 

50 

50 

DESIGN 

50 

50 

50 

50 

50 

50 

100 

100 

100 

100 

100 

100 

MASTER  SCHEDULE  2.  HOT  WATER  USE  Hourly  Percentages 


Hour - > 

0 

1 

2 

3 

4 

5 

s 

7 

8 

9 

10 

1  11 

Weekday 

50 

50 

0 

0 

0 

0 

50 

50 

50 

50 

0 

0 

Saturday 

50 

50 

0 

0 

0 

0 

0 

50 

50 

50 

50 

0 

Sunday 

50 

50 

0 

0 

0 

0 

0 

0 

25 

25 

25 

25 

DESIGN 

50 

50 

0 

0 

0 

0 

50 

50 

50 

50 

0 

0 

Hour - > 

1  12  1 

1  13  1 

1  14  1 

1  IS  1 

1  17  i 

1  IS  1 

1  19  1 

1  20  1 

1  21  1 

1  22  1 

1  23 

Weekday 

0 

0 

0 

0 

0 

80 

80 

100 

100 

100 

50 

50 

Saturday 

0 

0 

0 

0 

0 

80 

80 

100 

100 

100 

100 

50 

Sunday 

0 

0 

0 

0 

0 

80 

80 

80 

80 

80 

80 

50 

DESIGN 

0 

0 

0 

0 

0 

100 

100 

100 

100 

100 

100 

100 

************************************************************************ 
MASTER  SCHEDULE  3.  GUEST  ROOMS  OCCUPANCY  Hourly  Percentages 
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DESIGN 
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50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Hour - > 

1  12  1 

1  13  1 

1  14  1 

1  IS  1 

1  IS  1 

1  17  1 

1  IS  1 

1  19  i 

1  29  1 

1  21  1 

22 

1  23 

Weekday 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Saturday 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

Sunday 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

DESIGN 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 
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MASTER  SCHEDULE  SUMMARY  Page  2 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
************************************************************************ 
MASTER  SCHEDULE  4.  GUEST  ROOMS  MISC.  Hourly  Percentages 
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10 

10 

10 

50 

50 

50 

50 

50 

50 

50 

50 
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10 

10 

10 

10 

25 

25 

25 

50 

50 

50 

50 
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25 

25 

25 

25 

25 

50 

50 

50 

50 

50 

50 

50 

DESIGN 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

****************************************  **ii[ic*****ie****-k*****ie-****  ******** 

MASTER  SCHEDULE  5 .  Bsmnt  Restrm  Occ .  Sensor  Hourly  Percentages 
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15 

20 

20 
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20 

20 
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DESIGN 

20 
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20 
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20 

20 

20 

20 

20 

20 

************************************************************************* 
MASTER  SCHEDULE  6.  Gstrm  Light  Occ. Sens.  Hourly  Percentages 


Hour - >  I  0|  1|  2|  3|  4|  5|  6|  7|  8|  9|l0|ll 


Weekday 

0 

0 

0 

0 

0 

25 

50 

50 

50 

25 

0 

0 

Saturday 

0 

0 

0 

0 

0 

25 

50 

50 

50 

50 

25 

0 

Sunday 

25 

25 

25 

25 

25 

25 

25 

25 

25 

0 

0 

0 

DESIGN 

0 

0 

0 

0 

0 

25 

50 

50 

25 

25 

0 

0 

Hour - > 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Weekday 

0 

0 

0 

0 

25 

50 

50 

50 

50 

50 

50 

25 

Saturday 

0 
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25 
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25 
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50 

50 

50 

25 
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MASTER  SCHEDULE  7 .  Occupancy  Sens . -Laundry  Hourly  Percentages 
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MASTER  SCHEDULE  8.  Bathrm  Occ.  Sensors  Hourly  Percentages 
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PLANT  DESCRIPTIONS 


Plant  :  BASEMENT  03-14-94 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 


1  PLANT  NAME  AND  TYPES 
Class 
Name 

Heat  Pump  Type 
Auxiliary  Plant  Type 


=  Heat  Pumps 
=  BASEMENT 

=  Air  Source  Heat  Pump 
=  Electrical  Resistance 


************************************************************************ 


2  AIR  SYSTEM  SELECTION 


Air  System  Name  Mult  |  Air  System  Name  Mult 


BASEMENT  1  | 

************************************************************************ 
3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 


Estimated  maximum  cooling  coil  load 

= 

4.19 

Ton 

Capacity  at  95.0  F  outdoor  air 

= 

4,00 

Ton 

Input  power  rate  at  95.0  F  outdoor  air 

1.550 

kW/Ton 

HEATING  DATA 

Estimated  maximum  heating  coil  load 

61.75 

MBH 

Capacity  at  47.0  F  outdoor  air 

= 

47.5 

MBH 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 

= 

5.2 

kw 

Outdoor  air  temperature  for  cutoff 

= 

42.0 

F 

AUXILIARY  PLANT  DATA 

Plant  type 

= 

Electrical 

Estimated  maximxim  heating  coil  load 

= 

61.75 

MBH 

Type  of  heating 

Direct 

************************************************************************ 


4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  BASEMENT  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  Page  1  of  2 

************************************************************************ 
1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  BASEMENT 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 


2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat 

Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F 

78.0  F 

70.0  F 
70.0  F 

OPEN 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied  Period  Begins 
;  Occupied  Period  Begins 
:  Occupied  Period  Begins 
;  Occupied  Period  Begins 

at  10  ; 

at  10  ; 

at  10  ; 

at  0  ; 

Duration 

Duration 

Duration 

Duration 

=  16  hrs 
=  16  hrs 
=  16  hrs 
=  24  hrs 

4,  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  =  55.0  F 

Heating  supply  temperature  =  110.0  F 

Fan  operation  for  heating  *=  1  Continuous 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  15.00  CFM/person 

Minimum  ventilation  flow  rate  =  0.00  CFM/person 

Damper  leak  rate  =  0  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 

Name  :  BASEMENT  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  2  of  2 

5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
2.00  in  wg 
54  % 

1  Draw-thru 


Type  = 

**************************** 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

*****************************************************************4r*4;4>4r*4; 

7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

^*:^:fr:X::^:fr:A::Xr4r4::^i^:^:Kr4r*:Xr4r4r4r4r:lr:Ar:^:^4r:Kr:fr:^:^:Nr:^4r:il:4r:ilr4r:iir4r*4r4r4r:l:tAr:lt4r4r4r:l(r:Xr4r:i(r:iir:llrilt:Ar*4r4:4r4r:ilr:lt 
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AIR  SYSTEM  SPACE  LIST 


Name  :  BASEMENT  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA  Page  1 
************************************************************************ 


Space  Name 


Space  Name 


************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


1  REC  ROOM  BSMT  X  1  4  LADIES  BSMT  X  1 

2  SUPPLY  BSMT  X  1  5  LAUNDRY  BSMT  X  1 

3  MENS  BSMT  X  1 

************************************************************************ 


3^ 


PLANT  DESCRIPTIONS 

Plant  :  #201  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  "  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  #201 

Heat  Pump  Type  =  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  =  Electrical  Resistance 

*********************************************************************  *ii* 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


#201  1  I 

************************************************************************ 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA  ' 

Estimated  maximvim  cooling  coil  load  =  0.73  Ton 

Capacity  at  95.0  F  outdoor  air  =  0.96  Ton 

Input  power  rate  at  95.0  F  outdoor  air  =  1.375  kW/Ton 

HEATING  DATA 

Estimated  maximum  heating  coil  load  =  7.80  MBH 

Capacity  at  47.0  F  outdoor  air  =  11.6  MBH 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air  =  3.6  kW 

Outdoor  air  temperature  for  cutoff  =  42.0  F 

AUXILIARY  PLANT  DATA 

Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  7.80  MBH 

Type  of  heating  =  Direct 

************************************************************************ 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

*  *  ********************************************************************** 


*************** 
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AIR  SYSTEM  DESCRIPTION 

Name  :  #201  03-14-94 

Carrier  Hourly  Analysis  Program  •  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 

************************************************************************ 

1„  SYSTEM  NAME  AND  TYPE 
System  Name  =  #201 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 

Operation  Thermostat  Setpoints  Ventilation 

Period  Cooling  Heating  Dampers 


Occupied  78. OF  70. OF  OPEN 

Unoccupied  78. OF  70. OF  CLOSED 


Weekday  ;  Occupied  Period  Begins  at  0  ;  Duration  =24  hrs 
Saturday  :  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 
Sunday  :  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 
Design  Day  :  Occupied  Period  Begins  at  0  |  Duration  =  24  hrs 


************************************************************************ 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  =  55.0  F 

Heating  supply  temperature  =  100.0  F 

Fan  operation  for  heating  =  2  Cycled 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  10.00  %  of  supply  air 

Minimvim  ventilation  flow  rate  =  10.00  %  of  supply  air 

Damper  leak  rate  =  5  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  #201 

Carrier  Hourly  Analysis  Program 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
^^**************’k*********  ********************  *************************** 

W5.  FAN  DATA 
SUPPLY  FAN 


03-14-94 
6063092204 
Page  2  of  2 


Type 
Static 
Efficiency 
Conf igurat ion 
RETURN  FAN 


2: Forward  curved 
0.50  in  wg 
54  % 

1  Draw-thru 


Type  = 

**************************** 


1 : ( Fan  does  not  exist ) 

‘kicicic-k’kic'kicic'kicieicicic'kicicic’kicicicicicikicicieicicid^ic'kic'kik'kicicic’k 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

^icicicicicicicicicicic'k'kicicicicicicicic'kicic'kicit'kicicicicicicieicicicicicicicicicicicikicicic’kic’kicicicicicicicic’kicicikicicicicieic 


AIR  SYSTEM  SPACE  LIST 

Name  :  #201  03“14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 
************************************************************************ 


Space  Name 


Qty. 


Space  Name 


TABLE  1,  SPACES  IN  ZONE  1 


6  201  X 

******************************* 


1 

***** 


************************************ 
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PLANT  DESCRIPTIONS 

Plant  :  #202  03-14-94 

Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

.************************************************************************ 

h  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  #202 

Heat  Pvimp  Type  =  Air  Source  Heat  P;amp 

Auxiliary  Plant  Type  =  Electrical  Resistance 

************************************************************************ 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


#202  1  I 

*****************************************************************ie****** 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load  =  0.88  Ton 

Capacity  at  95.0  F  outdoor  air  =  0.96  Ton 

Input  power  rate  at  95.0  F  outdoor  air  =  1.375  kW/Ton 

HEATING  DATA 

Estimated  maximxam  heating  coil  load  =  7.77  MBH 

Capacity  at  47.0  F  outdoor  air  =  11.6  MBH 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air  =  3.6  kW 

Outdoor  air  temperature  for  cutoff  =  42.0  F 

AUXILIARY  PLANT  DATA 

Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  7.77  MBH 

Type  of  heating  =  Direct 

************************************************************************ 

|4  PUMP  SYSTEM  DATA 
*  (No  inputs  required) 

************************************************************************ 


******************* 
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AIR  SYSTEM  DESCRIPTION 

Name  :  #202  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


#202 

Constant  Volume 

(SZCV)  Single  Zone  Constant  Volume 
3  Cooling  &  Heating 
1  Central  Heating 


************************************************************************ 

2-  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Cooling  Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F  70.0  F 

78.0  F  70.0  F 

OPEN 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

;  Occupied 
:  Occupied 
:  Occupied 
:  Occupied 

Period  Begins  at  0  ; 
Period  Begins  at  0  ? 
Period  Begins  at  0  ; 
Period  Begins  at  0  ; 

Duration 

Duration 

Duration 

Duration 

=  24  hrs 
=  24  hrs 

24  hrs 
=  24  hrs 

************************************************************************ 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature 


Heating  supply  temperature  = 

Fan  operation  for  heating  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimiim  ventilation  flow  rate  = 

Damper  leak  rate  = 

RETURN  AIR 

Zone  exhaust  air  flow  rate  = 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 

fe*********************************************************************** 


55.0  F 
100.0  F 

2  Cycled 

10.00  %  of  supply  air 
10.00  %  of  supply  air 
5  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


332- 


AIR  SYSTEM  DESCRIPTION 


Name  :  #202 

Carrier  Hourly  Analysis  Program 
Prepared  By  :  E . A . C . ,  P . C .  Burke ,  VA 
*************************************************** 


03-14-94 
6063092204 
Page  2  of  2 
********************* 


5.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0.50  in  wg 
54  % 

1  Draw-thru 


Type  =  1 : ( Fan  does  not  exist ) 

************************************************************************ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
( Not  used ) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 
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AIR  SYSTEM  SPACE  LIST 


Name  :  #202 

Carrier  Hourly  Analysis  Program 
Prepared  By  :  E.AoC.,  P.C.  Burke,  VA 
************************************************ 


03-14-94 
6063092204 
Page  1 

************************ 


Space  Name  Qty.  |  Space  Name  Qty. 

************************************************************************ 


TABLE  1.  SPACES  IN  ZONE  1 


7  202  X  1  I 

************************************************************************ 


334- 


03-14-94 
6063092204 
Page  1  of  1 


PLANT  DESCRIPTIONS 

Plant  :  #203 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program 
************************************************************************ 

1  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  #203 

Heat  Pump  Type  =  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  =  Electrical  Resistance 

************************************************************************ 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


#203  1  I 

************************************************************************ 


3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 


= 

0.60 

Ton 

= 

0.96 

Ton 

1.375 

kW/Ton 

7.13 

MBH 

= 

11.6 

MBH 

= 

3.6 

kw 

= 

42.0 

F 

Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  7.13  MBH 

Type  of  heating  =  Direct 

************************************************************************ 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

icicicicieicicicicie-kiciticic'k'kiciciciciticicicicicicicicicicicicicicicic'kic'k’kicicicicicificicicicicic’kicicicicicifie’k’kicicicicic'kic'k 


AIR  SYSTEM  DESCRIPTION 


Name  :  #203  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  #203 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2,  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat 

Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

78.0  F 

70.0  F 

OPEN 

Unoccupied 

78.0  F 

70.0  F 

CLOSED 

Weekday  :  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 

Saturday  :  Occupied  Period  Begins  at  0  ?  Duration  =  24  hrs 

Sunday  :  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 

Design  Day  i  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 

************************************************************************ 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  =  55.0  F 

Heating  supply  temperature  =  100.0  F 

Fan  operation  for  heating  =  2  Cycled 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  10.00  %  of  supply  air 

Minimum  ventilation  flow  rate  =  10.00  %  of  supply  air 

Damper  leak  rate  =  5  %  of  vent  air 


RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  #203  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA  Page  2  of  2 
************************************************************************ 


.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0.50  in  wg 
54  % 

1  Draw-thru 


Type  =  1 : ( Fan  does  not  exist ) 

************************************************************************ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 

7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


537 


AIR  SYSTEM  SPACE  LIST 

Name  :  #203  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  Page  1 

Space  Name  Qty.  |  Space  Name  Qty. 

TABLE  1.  SPACES  IN  ZONE  1 


8  203  X  1  1 

************************************************************************ 
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PLANT  DESCRIPTIONS 


03-14-94 
6063092204 
Page  1  of  1 


Plant  :  #204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program 

^** *************************************************************  ******** 
"l  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  #204 

Heat  Pump  Type  =  Air  Source  Heat  Pvimp 

Auxiliary  Plant  Type  =  Electrical  Resistance 

************************************************************************ 
2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


#204  1  I 

************************************************************************ 
3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 


Estimated  maximum  cooling  coil  load 

= 

0.83 

Ton 

Capacity  at  95.0  F  outdoor  air 

= 

0.96 

Ton 

Input  power  rate  at  95.0  F  outdoor  air 

= 

1,375 

kW/Ton 

HEATING  DATA 

Estimated  maximum  heating  coil  load 

= 

7.09 

MBH 

Capacity  at  47.0  F  outdoor  air 

= 

11.6 

MBH 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 

= 

3.6 

kw 

Outdoor  air  temperature  for  cutoff 

■= 

42.0 

F 

AUXILIARY  PLANT  DATA 

Plant  type 

= 

Electrical 

Estimated  maximum  heating  coil  load 

=r 

7.09 

MBH 

Type  of  heating 

Direct 

************************************************************************ 
PUMP  SYSTEM  DATA 
(No  inputs  required) 
************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  #204  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 
************************************************************************ 


1,  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


=  #204 

=  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  3  Cooling  &  Heating 

=  1  Central  Heating 


************************************************************************ 


2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Cooling  Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F  70.0  F 

78.0  F  70.0  F 

OPEN 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied 
:  Occupied 
;  Occupied 
;  Occupied 

Period  Begins  at  0  ; 
Period  Begins  at  0  ; 
Period  Begins  at  0  ; 
Period  Begins  at  0  ; 

Duration 

Duration 

Duration 

Duration 

=  24  hrs 
=  24  hrs 
=  24  hrs 
=  24  hrs 

************************************************************************ 


4o  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  temperature 
Heating  supply  temperature 
Fan  operation  for  heating 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 


= 

55.0 

F 

= 

100.0 

F 

= 

2 

Cycled 

!=: 

10.00 

%  of  supply  air 

= 

10.00 

%  of  supply  air 

=: 

5 

%  of  vent  air 

— 

0.00 

CFM 

= 

0.0 

kW 

7 

N 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  pleniom  used 
************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  #204 

Carrier  Hourly  Analysis  Program 
Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA 
*************************************************** 


03-14-94 
6063092204 
Page  2  of  2 

•kicic'kickicieic'k'kicicic'k^icicicicic 


.  FAN  DATA 
SUPPLY  FAN 


Type 
static 
Efficiency 
Conf iguration 
RETURN  FAN 


2: Forward  curved 
0.50  in  wg 
54  % 

1  Draw-thru 


Type 


1 : ( Fan  does  not  exist ) 


************************************************************************ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


3^1 


AIR  SYSTEM  SPACE  LIST 


Name  :  #204  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 
************************************************************************ 


Space  Name 


Space  Name 


************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


9  204  X  1 

************************************************************************ 


PLANT  DESCRIPTIONS 

Plant  :  #205  03-14-94 

Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

^icici<i(ici<ieicicicici(ic^icie^ic‘kic'kic‘kicrk‘kicificic'kic‘kikicic’kieicrkici€icicicic’kic‘kicicicic'kicicicicic’kicicicic'k'kik'icicic'kic 

PLANT  NAME  AND  TYPES 
Class  =  Heat  Pumps 

Name  =  #205 

Heat  Pump  Type  =  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  =  Electrical  Resistance 

************************************************************************ 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


#205 


1 


************************************************************************ 


3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 


0.62 

Ton 

= 

0.96 

Ton 

1.375 

kW/Ton 

7.82 

MBH 

= 

11.6 

MBH 

3.6 

kW 

= 

42.0 

F 

Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =7.82  MBH 

Type  of  heating  =  Direct 

************************************************************************ 

k4  PUMP  SYSTEM  DATA 

(No  inputs  required) 
************************************************************************ 


I 


3^^ 


AIR  SYSTEM  DESCRIPTION 


Name  :  #205 

Carrier  Hourly  Analysis  Program 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
********************************************* 


03-14-94 
6063092204 
Page  1  of  2 


1.  SYSTEM  NAME  AND  TYPE 
System  Name  =  #205 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 


2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 


Thermostat  Setpoints  Ventilation 

Cooling  Heating  Dampers 


Occupied  78. OF  70. OF  OPEN 

Unoccupied  78. OF  70. OF  CLOSED 


Weekday 
Saturday 
Sunday 
Design  Day 


Occupied  Period  Begins  at 
Occupied  Period  Begins  at 
Occupied  Period  Begins  at 
Occupied  Period  Begins  at 


0 

0 

0 

0 


Duration 

Duration 

Duration 

Duration 


=  24  hrs 
=  24  hrs 
=  24  hrs 
=  24  hrs 


************************************************************************ 


4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  = 
Heating  supply  temperature  = 
Fan  operation  for  heating  = 


55.0  F 
100.0  F 

2  Cycled 


VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 


10.00  %  of  supply  air 
10.00  %  of  supply  air 
5  %  of  vent  air 


Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


0.00  CFM 
0.0  kw 

N 


************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  #205  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  ;  E.A.C. ,  P.C.  Burke,  VA  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 


Type 
static 
Efficiency 
Conf igurat ion 
RETURN  FAN 


2: Forward  curved 
0.50  in  wg 
54  % 

1  Draw-thru 


Type  =  l:(Fan  does  not  exist) 

************************************************************************ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AiR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


AIR  SYSTEM  SPACE  LIST 

Name  ;  #205  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 
************************************************************************ 


Space  Name 


Qty. 


Space  Name 


Qty. 


************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


I 


10  205  X  1 

************************************************************************ 


PLANT  DESCRIPTIONS 


Plant  :  #206  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  #206 

Heat  Pump  Type  =  Air  Source  Heat  Pimp 

Auxiliary  Plant  Type  =  Electrical  Resistance 

***************************** ******:fc************************************ 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


#206  1  I 

************************************************************************ 
3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximvim  cooling  coil  load  =  0.61  Ton 

Capacity  at  95.0  F  outdoor  air  =  0.96  Ton 

Input  power  rate  at  95.0  F  outdoor  air  =  1.375  kW/Ton 

HEATING  DATA 

Estimated  maximum  heating  coil  load  =  7.82  MBH 

Capacity  at  47.0  F  outdoor  air  =  11.6  MBH 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air  =  3.6  kW 

Outdoor  air  temperature  for  cutoff  =  42.0  F 

AUXILIARY  PLANT  DATA 

Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  7.82  MBH 

Type  of  heating  =  Direct 

************************************************************************ 


4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 

Name  :  #206  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Pag©  1  ©f  2 
************************************************************************ 
1.  SYSTEM  NAME  AND  TYPE 


#206 

Constant  Volume 

(SZCV)  Single  Zone  Constant  Volume 
3  Cooling  &  Heating 

xysjc:  xxcciu.j-aim  —  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


Operation 

Period 

Thermostat 

Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F 

78.0  F 

70.0  F 

70.0  F 

OPEN 

CLOSED 

Weekday 
Saturday 
Sunday 
Design  Day 


.  Occupied  Period  Begins  at 
:  Occupied  Period  Begins  at 
;  Occupied  Period  Begins  at 
:  Occupied  Period  Begins  at 


0  ;  Duration 
0  ;  Duration 
0  ;  Duration 
0  ;  Duration 


=  24  hrs 
=  24  hrs 
=  24  hrs 
=  24  hrs 


************************************************************************ 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  temperature 
Heating  supply  temperature 
Fan  operation  for  heating 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


55.0 

100.0 

2 


F 

F 

Cycled 


10.00  %  of  supply  air 
10.00  %  of  supply  air 
5  %  of  vent  air 


0.00 
0.0 
N 


CFM 

kW 


************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  #206 

Carrier  Hourly  Analysis  Program 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
c*********************************************************************** 

FAN  DATA 
SUPPLY  FAN 


03-14-94 
6063092204 
Page  2  of  2 


Type 
Static 
Efficiency 
Conf iguration 
RETURN  FAN 


2: Forward  curved 
0.50  in  wg 
54  % 

1  Draw-thru 


Type  =  1 : ( Fan  does  not  exist ) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

icicicicidticicicicicicic'kicicicicicicicicicicicicicicicic'kicicicicicicicicicicicic'kicicicicicic^icicickiciciciciticicicicicicicicicicicic 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  .  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


3^ 


AIR  SYSTEM  SPACE  LIST 


Name  :  #206 

Carrier  Hourly  Analysis  Program 
Prepared  By  :  E.A.C.,  P»C.  Burke ,  VA 
****************************************************** 


03-14-94 

6063092204 
Page  1 


Space  Name  Qty.  Space  Name  Qty» 

************************************************************************ 


TABLE  1.  SPACES  IN  ZONE  1 


11  206  X  1 

************************************************************************ 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  REC  ROOM  BSMT  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  1  of  2 
************************************************************************* 


1.  SPACE  NAME  =  REC  ROOM  BSMT 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  2) 

Weight 

(Ib/sqft) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.469 

Wall  Type  2 

M 

D 

0.290 

< - Net 

Wall  Areas  (sqft) - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

254.0 

42.0 

NA 

E 

0.0 

0.0 

NA 

SE 

257.0 

0.0 

NA 

S 

0.0 

0.0 

NA 

SW 

0.0 

0.0 

NA 

W 

0.0 

0.0 

NA 

NW 

0.0 

0.0 

NA 

N 

0.0 

0.0 

NA 

************************************************************************* 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1 

L 

D 

0.030 

0.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  Of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type 

1 

0.690 

0.65 

y 

Shading 

^erhang 

Height 

(in) 

Information 

Overhang 

Extension 

(in) 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

"  xsx  u6jrriax 

Reveal  0^ 
Depth 
(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade 

1  4.0 

4.0 

3.0 

44.0 

60.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  REC  ROOM  BSMT  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


< - 

Type  1 

Exposure  Area  Shade 


NE 

E 

SE 

S 

SW 

W 

NW 

N 

H 


40,0  1 

0,0  0 
0,0  0 
0.0  0 
0.0  0 
0.0  0 
0.0  0 
0.0  0 
0.0  0 


Glass  Areas  (sqft) 
Type  2 


Type  3 


Area  Shade 

NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 


Area  Shade 

NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 


> 


************************************************************************* 


5,  INTERNAL  LOADS 


SPACE 

DATA  : 

Floor  Area 

= 

1,925 

sqft  Building  wt.  =  M 

Ib/sqft 

PEOPLE 

>  o 

j 

sqft/person 
Schedule  No. 

= 

128.3 

1 

Total  People  = 

Activity  Level  = 

15 

3 

LIGHTING  : 

W/sqft 
Schedule  No. 
Fixture  Type 

1.41 

1 

1 

Total  Watts  = 

Wattage  Mult .  = 

Recessed ,  not  vented 

2,720 

1.25 

OTHER 

ELECTRIC : 

W/sqft 
Schedule  No. 

= 

0.00 

1 

Total  Watts  = 

0 

MISC. 

MISC. 

SENSIBLE: 
LATENT  : 

Load 

Load 

= 

0 

0 

BTU/hr  Schedule  No.  = 
BTU/hr  Schedule  No.  = 

1 

1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Tamp. 

Area  U-Value  Cooling  Heating 

(sqft)  (BTU/hr/sqft/F)  (deg  F  or  %)  (deg  F  or  %) 


Walls 

0.0 

0.100 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

193  CFM 

Area  : 

1,900.0  sqft 

Heating  ;  0.15 

CFM/sqft  = 

289  CFM 

Perimeter  ; 

100.0  ft 

Typical  :  0.15 

CFM/sqft  = 

289  CFM 

Depth  : 

10.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name . :  SUPPLY  BSMT  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  1  of  2 


.  SPACE  NAME  =  SUPPLY  BSMT 


************************************************************************* 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

(Ib/sqft) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.469 

< - Net 

Wall  Areas  (sqft)  - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 


3.  ROOF 

INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

^jj^oof  1 

M 

D 

0.030 

0.0 

************************************************************************* 


4,  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type 

1 

0.690 

0.65 

Y 

Shading 

/erhang 

Height 

(in) 

Information 

Overhang 

Extension 

(in) 

Window 

Height 

(ft) 

Window 

width 

(ft) 

Reveal  Oy 
Depth 
(in) 

Fin 

Separation 

(in) 

"  .1^ 

Fin 
Exten . 
(in) 

Shade 

1  4.0 

4.0 

3.0 

44.0 

60.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  ;  SUPPLY  BSMT 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program 
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4.  GLASS  INFORMATION  (continued) 


< - Glass  Areas  (sqft)  - - — - - > 

Type  1  Type  2  Type  3 

Exposure  Area  Shade  Area  Shade  Area  Shade 


NE 

0»0 

0 

NA 

NA 

NA 

NA 

E 

0,0 

0 

NA 

NA 

NA 

NA 

SE 

0,0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

5.  INTERNAL  LOADS 

SPACE 

DATA  : 

Floor  Area 

= 

120 

sqft  Building  Wt.  - 

M 

Ib/sqft 

PEOPLE  : 

sqft/person 

0.0 

Total  People 

0 

Schedule  No . 

= 

1 

Activity  Level 

1 

LIGHTING  : 

W/sqft 

= 

2.67 

Total  Watts 

=: 

320 

Schedule  No. 

= 

1 

Wattage  Mult. 

= 

1.25 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER 

ELECTRIC : 

W/sqft 

0.00 

Total  Watts 

= 

0 

Schedule  No. 

= 

1 

MISC. 

SENSIBLE: 

Load 

:= 

0 

BTU /hr  Schedule  No . 

= 

1 

MISC. 

LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No. 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.100 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

12  CFM 

Area  : 

120.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

18  CFM 

Perimeter  : 

7.5  ft 

Typical  :  0.15 

CFM/sqft  = 

18  CFM 

Depth  : 

10.0  ft 

3^4 


COMPLEX  SPACE  DESCRIPTION 


m 


Space  Name  :  MENS  BSMT 

Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA 
Carrier  Hourly  Analysis  Program 
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2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 
( Ib/sqft) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.469 

< - Net 

Wall  Areas  (sqft) 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

60.0 

NA 

NA 

N 

0.0 

NA 

NA 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 


r 


oof  1  M  D  0.030  0.0 

************************************************************************* 


4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


Glass  Type  1 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 

0.690  0.65  Y 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

4.0 

4.0 

3.0 

44.0 

60.0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COMPLEX  SPACE  DESCRIPTION 


Space  Name  ;  MENS  BSMT  03-14-94 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 


4.  GLASS  INFORMATION  (continued) 


< - Glass  Areas  (sqft)  - - - - - - — -> 


Exposure 

Type 

Area 

1 

Shade 

Type 

Area 

2  Type 

Shade  Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

s 

0.0 

0 

NA 

NA 

NA 

NA 

sw 

0.0 

0 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  ; 

Floor  Area  = 

42 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

_ _ _ —  » 

- - - 

- - 

— -  - -  -  -  -  - 

—  —  — 

PEOPLE  ; 

sqft/person  = 

42.0 

Total  People 

= 

1 

Schedule 

No.  = 

1 

Activity  Level 

1 

LIGHTING  ; 

W/sqf t 

1.43 

Total  Watts 

60 

Schedule 

No.  = 

1 

Wattage  Mult. 

= 

1. 

00 

Fixture 

Type  = 

1 

Recessed ,  not  vented 

OTHER  ELECTRIC: 

W/sqf t 

= 

0.00 

Total  Watts 

= 

0 

Schedule 

No.  = 

1 

MISC.  SENSIBLE: 

Load 

31 

0 

BTU/hr  Schedule  No. 

* 

1 

MISC .  LATENT  : 

Load 

zsz 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.100 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

4  CFM 

Area  : 

42.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

6  CFM 

Perimeter  : 

6.0  ft 

Typical  :  0.15 

CFM/sqft  = 

6  CFM 

Depth  : 

10.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  LADIES  BSMT 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program 

r ****************************************************** ****************** 

SPACE  NAME  =  LADIES  BSMT 

*★**********:!(:************************************************************ 
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2.  WALL 

INFORMATION 

(Number  of  Wall 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

( D , M , L )  ( BTU/hr/sqf t/F ) 

Wall  Type  1 

M 

D 

0.469 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0,0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

****V<f******iHnHr**^********************************************************* 

3.  ROOF 

INFORMATION 

(Niamber  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

( BTU/hr/sqf t/F ) 

(sqft) 

ploof  1 

M 

D 

0.030 

1 

1 

1 

1 

O  1 
•  1 
O  1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

************************************************************************* 


4.  GLASS 

INFORMATION  (Nxmber  of  Glass  Types 

=  1) 

U-Value 

(BTU/hr/sqf t/F) 

Glass 

Factor 

Internal 

Shades 

Glass  Type 

1 

0.690 

0.65 

Y 

al  Shading 
Overhang 
Height 
(in) 

< 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

"  f  II 

Reveal 

Depth 

(in) 

XilJ- WJ-lUCl 

Overhang  Fin 

Extension  Separation 
(in)  (in) 

Fin 

Exten. 

(in) 

Shade 

1 

4.0 

4.0 

3.0 

44.0 

60,0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  LADIES  BSMT  03-14-94 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 

4„  GLASS  INFORMATION  (continued) 


< 


Glass  Areas  (sgft) 


> 


Type  1 


Exposure 

Area 

Shade 

NE 

0.0 

0 

E 

0.0 

0 

SE 

0.0 

0 

s 

0.0 

0 

sw 

0.0 

0 

w 

0.0 

0 

NW 

0,0 

0 

N 

0.0 

0 

H 

0.0 

0 

Type  2  Type  3 

Area  Shade  Area  Shade 


NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

************************************************************************* 
5o  INTERNAL  LOADS 


SPACE  DATA  :  Floor  Area  =  42  sqft  Building  Wt,  =  M  Ib/sqft 


PEOPLE  :  sqft/person  =  42 »0  Total  People  =  1 

Schedule  No.  =  1  Activity  Level  =  1 


LIGHTING  :  W/sqft  =  1.43  Total  Watts  »  60 

Schedule  No.  =  1  Wattage  Mult.  »  1.00 

Fixture  Type  =  1  Recessed,  not  vented 


OTHER  ELECTRIC:  W/sqft  =  0.00  Total  Watts  =  0 

Schedule  No.  =  1 


MISC.  SENSIBLE:  Load  =  0  BTU/hr  Schedule  No.  =  1 

MISC.  LATENT  :  Load  «=  0  BTU/hr  Schedule  No.  =  1 


**********************1*?************************************************** 


6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

OolOO 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft 

=  4  CFM 

Area  : 

42.0  sqft 

Heating  :  0.15 

CFM/sqft 

=  6  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.15 

CFM/sqft 

=  6  CFM 

Depth  : 

10.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  LAUNDRY  BSMT 
Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA 
Carrier  Hourly  Analysis  Program 

SPACE  NAME  =  LAUNDRY  BSMT 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  2) 
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Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

( D , M , L )  ( BTU/hr/sqft/F ) 

Wall  Type  1 

M 

D 

0.469 

Wall  Type  2 

M 

L 

0.290 

< - Net 

Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

63.0 

21.0 

NA 

E 

0.0 

0.0 

NA 

SE 

0.0 

0.0 

NA 

S 

0.0 

0.0 

NA 

SW 

0.0 

0.0 

NA 

W 

0.0 

0.0 

NA 

NW 

185.0 

0.0 

NA 

N 

0.0 

0.0 

NA 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1 ) 

Weight 

Ext  Color 

U-Value 

Area 

( Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

D 

0.030 

1 

o 

• 

o 

************************************************************************* 
4,  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value 

(BTU/hr/sqft/F) 


Glass 

Factor 


Inteimal 

Shades 


Glass  Type  1 


0.690 


0.65 


Window 

Height 


Window 

Width 


-  External  Shading  Information 
Reveal  Overhang  Overhang 
Depth  Height  Extension 


Fin 
Separation 


- > 

Fin 
Exten . 


(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade  1 

4.0 

4.0 

3.0 

44.0 

60.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  LAUNDRY  BSMT  03-14-94 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4o  GLASS  INFORMATION  (continued) 


< - Glass  Areas  (sqft)  - - — -> 


Exposure 

Type  1 

Area  Shade 

Type 

Area 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5,  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area 

116  sqft  Building  Wt.  =  M  Ib/sqft 

PEOPLE  : 

sqft /per son 

=: 

58.0 

Total  People 

2 

Schedule  No. 

= 

1 

Activity  Level 

5 

LIGHTING  : 

W/sqft 

= 

2.76 

Total  Watts 

= 

320 

Schedule  No. 

ss 

1 

Wattage  Mult. 

1  •  25 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER  ELECTRIC; 

W/sqft 

=r 

0.00 

Total  Watts 

= 

0 

Schedule  No. 

= 

1 

MISC.  SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

=: 

1 

MISC.  LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No. 

— 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Area  U-Value 

( sqft )  ( BTU/hr /sqft/F ) 

Unconditioned 
Cooling 
(deg  F  or  %) 

Space  Temp. 
Heating 
(deg  F  or  %) 

Walls  0.0 
Ceilings  0.0 
Floors  0.0 

0.100 

0.100 

0.100 

90.0  F 

90.0  F 

90.0  F 

55,0  F 
50.0  F 
50.0  F 

INFILTRATION 

Cooling  :  0.10  CFM/sqft  = 
Heating  :  0.15  CFM/sqft  = 
Typical  :  0.15  CFM/sqft  = 

12  CFM 

17  CFM 

17  CFM 

GROUND  ELEMENT 

Area  : 
Perimeter  : 
Depth  : 

116.0  sqft 
0.0  ft 
10.0  ft 

************************************************************************* 
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^^^  *********************************************************************** * 
•Lo  SPACE  NAME  =  201 

************************************************************************* 
2.  WALL  INFORMATION  (Number  of  Wall  Types  =  2) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.070 

Wall  Type  2 

M 

L 

0.290 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

128.0 

21.0 

NA 

E 

0.0 

0.0 

NA 

SE 

192.0 

0.0 

NA 

S 

0.0 

0.0 

NA 

SW 

0.0 

0.0 

NA 

W 

0.0 

0.0 

NA 

NW 

0.0 

0.0 

NA 

N 

0.0 

0.0 

NA 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

^kloof  1  L 

D 

0.030 

416.0 

************************************************************************* 

4.  GLASS  INFORMATION 

(Number  of  Glass  Types  =1) 

U-Value 

Glass 

Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type 

1 

0.690 

0.65 

Y 

< - 

-  External 

Shading 

Information  - 

- - - > 

Window 

Window 

Reveal  Ovethang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten . 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade 

1  4.0 

4.0 

3.0 

44.0 

60.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 
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4,  GLASS  INFORMATION  (continued) 


Ixposure 

Type 

Area 

1 

Shade 

Type 

Area 

(sgrr;  ■ 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

76.0 

1 

NA 

NA 

NA 

NA 

E 

0,0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5,  INTERNAL 

LOADS 

SPACE  DATA 

:  Floor  Area 

= 

384 

sqft  Building  Wt.  = 

M 

Ib/sqft 

PEOPLE 

:  sqft/person 

= 

192.0 

Total  People 

= 

2 

Schedule  No. 

= 

3 

Activity  Level 

1 

LIGHTING 

:  W/sqft 

= 

0.83 

Total  Watts 

320 

Schedule  No. 

= 

3 

Wattage  Mult. 

1 . 25 

Fixture  Type 

= 

1 

Recessed,  not  vented 

OTHER  ELECTRIC:  W/sqft 

2.11 

Total  Watts 

= 

810 

Schedule  No. 

4 

MISC.  SENSIBLE:  Load  =  0  BTU/hr  Schedule  No.  = 

MISC.  LATENT  :  Load  =  0  BTU/hr  Schedule  No.  = 


************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.100 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

38  CFM 

Area  : 

0.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

58  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.15 

CFM/sqft  = 

58  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  202  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
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•************************************************************************* 

i.  SPACE  NAME  =202 

************************************************************************* 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  2 ) 

Weight 

Ext  Color 

U-Value 

(Ib/sgft) 

(D,M,L) 

(BTU/hr/sqf t/F) 

Wall  Type  1 

M 

D 

0.070 

Wall  Type  2 

M 

L 

0.290 

< - Net 

Wall  Areas  (sqft) - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

0.0 

NA 

E 

0.0 

0.0 

NA 

SE 

192.0 

0.0 

NA 

S 

0.0 

0.0 

NA 

SW 

128.0 

21.0 

NA 

w 

0.0 

0.0 

NA 

NW 

0.0 

0.0 

NA 

N 

0.0 

0.0 

NA 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1 ) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

( BTU/hr/sqf t/F ) 

(sqft) 

feoof  1  L 

D 

0.030 

416.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value 

( BTU/hr/sqf t/F ) 


Glass 

Factor 


Internal 

Shades 


Glass  Type  1 


0.690 


0.65 


c -  External  Shading  Information  - > 

Window  Window  Reveal  Overhang  Overhang  Fin  Fin 

Height  Width  Depth  Height  Extension  Separation  Exten. 

(ft)  (ft)  (in)  (in)  (in)  (in)  (in) 


Shade  1 
Shade  2 
Shade  3 


4.0 

8.0 

8.0 


4.0 

4.0 

4.0 


3.0 

0.0 

0.0 


12.0 

0.0 

0.0 


60.0 

0.0 

0.0 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 
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4.  GLASS  INFORMATION  (continued) 


Type  1 


Glass  Areas  (sqft) 
Type  2 


Type  3 


Exposure 

Area 

Shade 

Area 

Shade 

Area 

Sha( 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0-0 

0 

NA 

NA 

NA 

NA 

SW 

76.0 

1 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0,0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5,  INTERNAL  LOADS 


SPACE 

DATA  : 

Floor  Area 

= 

384 

sqft  Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sgft/person 

= 

192.0 

Total  People 

2 

Schedule  No. 

3 

Activity  Level 

1 

LIGHTING  : 

W/sqft 

= 

0.83 

Total  Watts 

= 

320 

Schedule  No. 

s= 

3 

Wattage  Mult. 

1.25 

Fixture  Type 

1 

Recessed ,  not  vented 

OTHER 

ELECTRIC : 

W/sqft 

= 

2.11 

Total  Watts 

= 

810 

Schedule  No. 

= 

4 

MISC . 

SENSIBLE: 

Load 

— 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC. 

LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6,  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp, 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.100 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

38  CFM 

Area  : 

0.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

58  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.15 

CFM/sqft  = 

58  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 
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1.  SPACE  NAME  =  203 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  2) 


Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.070 

Wall  Type  2 

M 

L 

0.290 

< - Net 

Wall  Areas  (sqft)  - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

128.0 

21.0 

NA 

E 

0.0 

0.0 

NA 

SE 

0.0 

0.0 

NA 

S 

0,0 

0.0 

NA 

sw 

0.0 

0.0 

NA 

w 

0.0 

0.0 

NA 

NW 

0.0 

0.0 

NA 

N 

0.0 

0.0 

NA 

^icicicicicic‘kicicicicicicicic'k:kicic’kicif‘k*icicificicicicicicicicicicicicicicicicicrkicicieicicicicici('kicicicicicicicic‘kic‘k'kic‘kicicic 
3.  ROOF  INFORMATION  (Nvimber  of  Roof  Types  =  1) 


Weight 

Ext  Color 

U-Value 

Area 

( Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1 

L 

D 

0.030 

416.0 

***  *******  ******•/(  ******  *******************************  ******************* 
4.  GLASS  INFORMATION  (Number  Of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  0.690  0.65  Y 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

4.0 

4.0 

3.0 

12.0 

60.0 

0.0 

0,0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

**********:fe************************************************************** 
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4.  GLASS  INFORMATION  (continued) 


Exposure 

U  .  ...1  _  _ 

Type 

Area 

1 

Shade 

Type 

Area 

V  sgr t ) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

76,0 

1 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5.  INTERNAL  LOADS 

SPACE  DATA  ; 

PEOPLE  : 

Floor  Area  = 

sqft/person  = 

Schedule  No .  = 

384 

192.0 

3 

sqft  Building  Wt,  =  M 

Total  People  = 

Activity  Level  = 

Ib/sqft 

2 

1 

LIGHTING  : 

W/sqft  = 
Schedule  No.  = 
Fixture  Type  = 

0.83 

3 

1 

Total  Watts  = 

Wattage  Mult .  = 

Recessed,  not  vented 

320 

1.25 

OTHER  ELECTRIC: 

W/sqft 

Schedule  No .  = 

2.11 

4 

Total  Watts  = 

810 

MISC.  SENSIBLE;  Load  =  0  BTU/hr  Schedule  No.  =  1 

MISC.  LATENT  :  Load  =  0  BTU/hr  Schedule  No.  =  1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Temp. 

Area  U-Value  Cooling  Heating 

(sqft)  (BTU/hr/sgft/F)  (deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 

0.0 

0.0 

0.0 

0.100 

0.100 

0.100 

90.0 

90.0 

90.0 

F 

F 

F 

55.0  F 
50.0  F 
50.0  F 

INFILTRATION 
Cooling  :  0.10 

CFM/sqft  = 

38  CFM 

GROUND  ELEMENT 

Area  : 

0.0  sqft 

Heating  :  0.15 
Typical  :  0.15 

CFM/sqft  = 

58  CFM 

Perimeter 

• 

• 

0.0  ft 

CFM/sqft  =  . 

58  CFM 

Depth 

« 

• 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 
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^1.  SPACE  NAME  =  204 

iciciciciciii^icicicicicicic’kicicicicicicicicicicicicicicicic‘k’kicicicicicic^kic‘k-k‘kicicicicicicicicie‘kiciic‘kicic'kikieieicic'kicikicicieieic 
2.  WALL  INFORMATION  (Number  of  Wall  Types  =  2) 

Weight 

Ext  Color 

U-Value 

( Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.070 

Wall  Type  2 

M 

L 

0.290 

< - Net  Wall  Areas  (sqft) - 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

128.0 

21.0 

NA 

E 

0.0 

0.0 

NA 

SE 

0.0 

0,0 

NA 

S 

0.0 

0,0 

NA 

sw 

0.0 

0.0 

NA 

w 

0.0 

0.0 

NA 

NW 

0.0 

0.0 

NA 

N 

0.0 

0.0 

NA 

************************************************************************;^ 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

^iRoof  1  L 

D 

0.030 

416.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Nvmiber  of  Glass  Types  =  1) 


U-Value 

(BTU/hr/sqft/F) 

Glass 

Factor 

Internal 

Shades 

Glass  Type 

1 

0.690 

0.65 

Y 

al  Shading 
Overhang 
Height 
(in) 

^  .  . 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

iiiix.  w6xrxi 

Reveal 

Depth 

(in) 

XllJ-  ^±.  iUCl  U J. WJl 

Overhang  Fin 

Extension  Separation 
(in)  (in) 

Fin 
Exten . 
(in) 

Shade 

1  4.0 

4.0 

3.0 

12.0 

60.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 
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************^*****************^******************************** ********** 

4.  GLASS  INFORMATION  (continued) 


Exposure 

<  — 

Type 

Area 

1 

Shade 

-  Glass  Areas 
Type 
Area 

(sqft)  - 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

76.0 

1 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5.  INTERNAL  LOADS 

SPACE 

DATA  : 

Floor  Area 

= 

384 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person 

= 

192.0 

Total  People 

= 

2 

Schedule  No. 

= 

3 

Activity  Level 

1 

LIGHTING  : 

W/sqft 

0.83 

Total  Watts 

r= 

320 

Schedule  No. 

= 

3 

Wattage  Mult. 

= 

1.25 

Fixture  Type 

= 

1 

Recessed,  not  vented 

OTHER 

ELECTRIC ; 

W/sqft 

= 

2.11 

Total  Watts 

= 

810 

Schedule  No. 

= 

4 

MISC. 

SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

1 

MISC. 

LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS 

(Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F ) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.100 

90.0  F 

55.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION  GROUND  ELEMENT 

Cooling  :  0.10  CFM/sqft  =  38  CFM  Area  :  0.0  sqft 

Heating  :  0.15  CFM/sqft  =  58  CFM  Perimeter  :  0.0  ft 

Typical  :  0.15  CFM/sqft  =  58  CFM  Depth  :  0.0  ft 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  205  03-14-94 
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************************************************************************* 
1.  SPACE  NAME  =  205 

************************************************************************* 


2. 

WALL  INFORMATION 

(Number  of  Wall 

Types  =2) 

Weight 

Ext  Color 

U-Value 

(Ib/sgft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.070 

Wall  Type  2 

M 

L 

0.290 

< - Net  Wall  Areas  (sgft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

128.0 

21.0 

NA 

E 

0.0 

0.0 

NA 

S£ 

0.0 

0.0 

NA 

S 

0.0 

0.0 

NA 

SW 

0.0 

0.0 

NA 

W 

0.0 

0.0 

NA 

NW 

192.0 

0.0 

NA 

• 

N 

0.0 

0.0 

NA 

icicicicicicicicicicicieicieicicicicicicicicicicicrk'kicicic'k-kicic-k'k’kicicicicic’kicicic-kicicicicic^icicicicicicicicrkie'kicic’kicicicrkicic 

3. 

ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

{D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  L 

D 

0.030 

416.0 

icicicicicic-kicicicicicicicicicic-krkicrk'kicicicicicicicic-kicicicic-kieieicic-kicikic'kie’kicicicicicicicicicicicicieicicicic'kicicicicicicic'k 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value 

(BTU/hr/sqft/F) 

Glass 

Factor 

Internal 

Shades 

Glass  Type 

1 

0.690 

0.65 

y 

al  Shading 
Overhang 
Height 
(in) 

, 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

XliJ.lMrJLXUCl  UXWIX 

Overhang  Fin 

Extension  Separation 
(in)  (in) 

Fin 
Exten . 
(in) 

Shade 

1  4.0 

4.0 

3.0 

12.0 

60.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  206  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  1  of  2 

1.  SPACE  NAME  =  206 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =2) 


Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

M 

D 

0.070 

Wall  Type  2 

M 

L 

0.290 

< - Net 

Wall  Areas  (sqft)  - 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

0.0 

NA 

E 

0.0 

0.0 

NA 

SE 

0.0 

0.0 

NA 

s 

0.0 

0.0 

NA 

sw 

128.0 

21.0 

NA 

w 

0.0 

0.0 

NA 

NW 

192.0 

0.0 

NA 

N 

0.0 

0.0 

NA 

*************************************************************^*Vlr********* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

( Ib/sqf t ) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

I 

H  1 

<W  1 
0  1 
0  1 

8 

D 

0.030 

416.0 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  0.690  0.65  Y 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

4.0 

4.0 

3.0 

12.0 

60.0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  206  03-14-94 
Prepared  By  ;  E.A.C. ,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 


Type  1 

Area  Shade 


Glass  Areas  (sgft) 
Type  2 

Area  Shade 


Type  3 

Area  Shade 


NE 

E 

SE 

S 

sw 

w 

NW 

N 

H 


76.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 


1 

0 

0 

0 

0 

0 

0 

0 

0 


NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 


NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 


************************************************************************* 


5,  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area 

= 

384 

sqft  Building  Wt,  = 

M 

Ib/sqft 

-  —  « 

»  c  <»<«><>=>  ^ 

PEOPLE  : 

sqft/person 

192,0 

Total  People 

= 

2 

Schedule  No. 

= 

3 

Activity  Level 

1 

LIGHTING  ; 

W/sqft 

= 

0.83 

Total  Watts 

z= 

320 

Schedule  No. 

3 

Wattage  Mult. 

= 

1.25 

Fixture  Type 

1 

Recessed,  not  vented 

OTHER  ELECTRIC: 

W/sqft 

= 

2.11 

Total  Watts 

= 

810 

Schedule  No. 

= 

4 

MISC.  SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC .  LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION,  GROUND 

PARTITIONS 

(Next  to  Unconditioned  Spaces) 

Area  U-Value 

(sqft)  (BTU/hr/sqft/F) 

Unconditioned 
Cooling 
(deg  F  or  %) 

Space  Temp, 
Heating 
(deg  F  or  %) 

Walls 

Ceilings 

Floors 

0.0  0.100 

0.0  0.100 

0.0  0.100 

90.0  F 

90.0  F 

90.0  F 

55,0  F 
50.0  F 
50.0  F 

INFILTRATION 

Cooling  :  0.10  CFM/sqft  = 
Heating  :  0.15  CFM/sqft  = 
Typical  :  0.10  CFM/sqft  = 


GROUND  ELEMENT 
38  CFM  Area  : 
58  CFM  Perimeter  ; 
38  CFM  Depth 


0.0  sqft 
0.0  ft 
0.0  ft 


************************************************************************* 


Base  Building  Simulation  Data 


*  Notes;  1.  Site  energy  is  the  actual  energy  consxuaed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,800  sgft 

Conditioned  floor  area  =  4,549  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliaary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


373 


Stand  Alone  Energy  Conservation  Opporutnities 


The  list  of  ECO’s  discussed  at  the  interim  review  meeting  were  analyzed  to  determined  if  any  of  the  ECO's  were  applicable  to 
-he  study  building.  The  ECO’s  listed  below  are  applicable  for  this  study  building.  Each  ECO  was  simulated  as  a  stand  alo^^ 
ECO  so  that  a  ranking  could  be  determined  based  on  the  ascending  order  of  SIR’s  and  the  simple  payback  periods.  If  the 
sir's  were  greater  than  1.25  and  the  simple  payback  was  about  10  years  for  the  stmid  alone  ECO  ,  then  the  ECO  was  selected 
or  further  study  and  synergistic  effects  were  then  taken  into  account. 

The  Following  ECO's  have  been  arranged  according  to  their  SIR's.  ECO’s  with  SIR's  greater  than  1.25,  and  a  simple  payback 
period  of  about  10  years,  were  then  selected  for  further  ev^uation  (Synergistic  Effects).  The  Following  ECO's  have  been 
arranged  according  to  their  SIR’s.  These  ECO’s  only  apply  to  Building  174 


Stand  Alone  ECO’s  (No  Synergistic  Effects) 


BCO 

Construction 

Cost 

Energy  Savings 
(Mbtu) 

$  Savings 

Simple 

Payback 

SIR 

l^ow  Flow  Shower  Heads 

268 

37.2 

769 

0.3 

37.70 

Compact  Fluor  Lights 

446 

41.9 

774 

0.6 

20.50 

Occupancy  Sensors 

1,600 

55.4 

1,021 

1.5 

7.55 

Energy  Savings  Fluor.  Lamps 

995 

34.6 

639 

1.5 

7.55 

Water  Heater  Controls 

85 

1.13 

23 

3.6 

3.61 

F32  T-8  Lighting  System 

5,100 

42.7 

788 

6.5 

1.83 

i\0project\92008\calc\  1 74eco.tbI 


Low  Flow  Shower  Heads 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A. P.  Hill,  Vir^nia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 

DISCRETE  PORTION  NAME:  Low  Flow  Shower  H^ds 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS 


PROJECT  NO.:  DACA  31-89-C-0198 

FISCAL  YEAR:  1994 


PREPARER;  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-); 


*  268 

$  15 

$  16 

$  299 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S)  ANNUAL  $ 

SOURCE  $/MBTU(1)  MBTU/YR(2)  SAV1NGS(3) 


A.  ELEC  ^.67 

B.  DIST  $5.69 

C.  RESID 

D.  NG 

E.  LPG  $7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L.  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


37.2  $  7^ 

$ 

$ 

$ 

S 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

37  $  769 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 


14.^  $  11,2® 

17.70  $ 

$ 

$ 

20.60  $ 

s 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  11.^ 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  fTABLE  A) 

(2)  DISCOUNTED  SAVINGSADOST  (3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 


d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-){1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS(-»-)COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


S299 


4.  SIMPLE  PAYBACK  1  G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C); 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G; 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR); 

\0prp)ecftS2008UG^1 74SYN£R.wb1 


0.39  YEARS 
$11,265 
37.70 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994  SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31 -89-C-01 98 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Low  Flow  Shower  Heads 

ITEM 

QUANTITY 

MATERIAL 

LAI 

BOR 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

Building  174 

Low  Flow  Shower  Heads 

6 

EA 

25.00 

150 

7.00 

42 

192 

1 

1 

SUB-TOTAL 

150 

42 

192 

0piojec(\92008\costtblg  174.wql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enqineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Low  Flow  Shower  Heads 


QUANTITY  MATERIAL  LABOR 

ITEM  NO.  IMEAS  UNIT  I  COST  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


0proj®cft92008?\cosf\blg  1 74.wq  1 


iC,ngineering 

Applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke.  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet 


By:  QS 


Low  9l.oW  $hov/&./2,  Ubaxts  - 


Project:  Fort  A.  P.  Hill  ESOS 


Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 

I  ~  (ow'tKi  )  ‘SV^pwt'r-  FL-ok;  ~  ^pro 

1  por-SDt-v  ’ 

-Vl  iT'iftL.  V>/^'T&/2.  '  6»(iPc>»vrfO  WA'T£2.t5M^  —  p— 


Date:  2-28-94 


■3: 


/Arsa. 


't>A^ 


U5A6>9  ^  I 

a  =  J—  .Vi ^ X 

We.  ' 


25k^  k  2.H  y  ^Lp^c\i 

NA<^  'vj  rc 


^  ip  ,  U 

"773 


Ljdw  rujW  svtoweg. 


*2,  •  S  tX  r*  y'l  -c-  „  O  2.^S 

tN/v  1  ^  A  (U. 


■ittvings  (pE«.-iv.ow&i  •= 
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Compact  Fluorescent  lights 


life  cycle  cost  analysis  summary 

WITH  SYNERGISTIC  EFFECTS 


LOCATION;  Fort  A.P.  Hill,  Virginia  REGIO^ 

PROJECT  TITLE;  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME;  Compact  Fluorescent  Lights 
ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS  15 


PROJECT  NO.;  DACA  31-89-0-0198 

FISCAL  YEAR;  1994 


PREPARER;  JJS 


1.  INVESTMENT  COSTS; 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-); 


$  446 

$  25 

$  27 

$  497 


$497 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S) 

SOURCE  $/MBTU(1)  MBTU/YR(2) 


ANNUALS 

SAVINGS(3) 


A.  ELEC  $20.67 

B.  DIST  $5.69 

C.  RESID 

D.  NG 

E.  LPG  $7.76 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BiOMA 

J.  REFUS 

K.  WIND 

L.  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


41.9  $ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

42  $ 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


866 


866 


DISCOUNT  DISCOUNTED 

FACTOR{4)  SAVINGS(5) 


11.77  $  10,194 

13.83  $ 

$ 

$ 

15.34  $ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  10.194 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST(-)(1) 

$ 

$ 

$ 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

Ml|»oi««»200eWc*M74SVNeR.i*1 


0.57  YEARS 
$10,194 
20.50 
2320% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION;  Fort  A.P.  Hill.  Virginia 
AE  PROJECT  NO.;  92008 

AE;  Enqineerinq  Applications  Consultants,  P.C. _ 


PREPARED;  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.;  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Install  Compact  Fluorescent  Lights 


QUANTITY 

ITEM  NO. 


Building  174 

Replace  Incandescent 
Lighting  W/Compact  FI 


MATERIAL 


COST 


LABOR  TOTAL 

UNIT  I  COST  I  COST 


18  Watt  Quad  FI.  (LCFP18) 


23.00 


322  0.50 


SUB-TOTAL 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994  SHEET  2  OF  2 

PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION;  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Install  Compact  Fluorescent  Liqhts 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  IMEASI  UNIT  I  COST  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


(}projec^{X)S\cost\blgl74.wql 


02-23-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  174-  Compact  Fluor. 

Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Biirke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 


TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

85,241 

17.759 

Heating  Loads  * 

125,783 

26,205 

************************************************************************ 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< 

Energy  - > 

< -  Source 

Energy  - -> 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

15,045 

3.134 

15,352 

3.198 

Cooling  Plants 

33,905 

7.064 

34,597 

7.208 

Heating  Plants 

105,813 

22.044 

107,972 

22 • AS A 

Pxomps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

154,764 

32,242 

157,922 

32.900 

Lights 

54,311 

11,315 

55,420 

11.546 

Other  Electric 

35,735 

7.445 

36,464 

1 .597 

Misc.  Electric 

0 

0,000 

0 

0.000 

Dorn .  Hot  Water 

91,962 

19.159 

93,839 

19.550 

»  Non-HVAC  Total 

182,009 

37.918 

185,723 

38.692 

»  GRAND  TOTAL 

336,772 

70.161 

343,645 

71.593 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study; 

Electric  generating  efficiency  *  98.0  % 

3 .  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,800  sgft 

Conditioned  floor  area  =  4,549  sqft 

4 .  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5 .  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plzmt  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Occupancy  Sensois 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A. P.  Hill,  Virginia 

PROJECT  TITLE;  Fort  A.P.  Hill-  Energy  Er^ineering  Analysis  Program 

DISCRETE  PORTION  NAME:  Occupancy  Sensors 

ANALYSIS  DATE;  Januaiy1994  ECONOMIC  LIFE  (YRS 

1.  INVESTMENT  COSTS; 

A.  CONSTRUCTION  COST  5 

B.  SlOH  j 

C.  DESIGN  COST  j 

D.  TOTAL  COST  (1A+1B+1C)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-); 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  19^ 


REGION;  3 


PROJECT  NO.;  DACA  31-69-0-0198 
FISCAL  YEAR:  15 

PREPARER;  JJS 


$1,784 


ENERGY  COST  SAVING{S)  ANNUALS 

SOURCE  $/MBTU(1)  MBTU/YR(2)  SAVINGS{3) 

A.  ELEC  $20.67  55.4  $  1,145 

B.  DIST  $5.69  $ 

C.  RESID  S 

a  NO  5 

E-  LPG  $7.76  $ 

F.  COAL  5 

G.  SOLAR  5 

H.  GEOTH  $ 

I.  BIOMA  3 

J.  REFUS  I 

K.  WIND  I 

L  OTHER  5 

M.  DEMAND  SAVINGS  $ 

N-  TOTAL  S&  &  1 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 

SAVINGS^ 


3.  NON  ENERGY  SAVINGS  {+)  OR  COST  (-); 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-){1)  OCCUR.  (2) 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)C0ST(-)(4) 

$ 


d.  TOTAL 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMlC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C); 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G; 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR); 

\Opn}fMtV9200eWc9\174SYNER.wb1 


1.56  YEARS 
$13,478 
7.55 
15.01% 


333 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occupancy  Sensors 


Building  174 


QUANTITY  I  MATERIAL  I  LABOR  I  TOTAL 

"no  IMEAsI  UNIT  I  COST  UNIT  I  COST  I  COST 


Occupancy  Sensors- 
Infrared  Wall  Switch 


1,078  7.00 


1,176 


SUB-TOTAL 


0project\S>2()(Wcost\b]gl  74.wql 


1,176 


\d 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR;  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occupancy  Sensors 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


QUANTITY  I  MATERIAL 


NO.  MEASI  UNIT  I  COST 


LABOR _ I  TOTAL 

UNIT  I  COST  I  COST 


GRAND  TOTAL 


(^>roject\92()08\cost\blg  1 74.  wq  1 


02-23-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  174-  Occupancy  Sensors 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sqft)* 


Cooling  Loads  *  74,169  15.452 

Heating  Loads  *  137,992  28.748 


************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


<— 

- Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft) * 

(kBTU) 

(kBTU/sqft) * 

Air  System  Fans 
Cooling  Plants 

15,490 

3.227 

15,806 

3.293 

29,753 

6.199 

30,360 

6.325 

Heating  Plants 

119,456 

24.887 

121,894 

25.395 

Pvimps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

164,699 

34.312 

168,060 

35.013 

Lights 

47,458 

9.887 

48,426 

10.089 

Other  Electric 

19,272 

4.015 

19,666 

4.097 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

91,962 

19.159 

93,839 

19.550 

»  Non-HVAC  Total 

158,692 

33.061 

161,931 

33.736 

»  GRAND  TOTAL 

323,391 

67.373 

329,991 

68.748 

*  Notes:  1.  Site  energy  is  the  actual  energy  consiimed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  98.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,800  sqft 

Conditioned  floor  area  =  4,549  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sxim  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Energy  Savings  Fluorescent  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A. P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Energy  Savings  Fluorescent  Lamps 
ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS 


REGION:  3 


PROJECT  NO.:  DACA  31-69-C-0198 

FISCAL  YEAR:  1994 


15  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


$  995 

$  55 

$  60 

$  1,109 


2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$1,109 


ENERGY  COST  SAVING(S)  ANNUALS 

SOURCE  $/MBTU(1)  MBTUA'R(2)  SAV1NGS(3) 


A.  ELEC 

B.  DIST 

C.  RESID 

D.  NG 

E.  LPG 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 
L  OTHER 


$20.67 

$5.69 


$7.76 


M.  DEMAND  SAVINGS 

N.  TOTAL 


19.6  $  405 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

20  $  405 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 


11.77  $  4768 

13.83  $ 

$ 

$ 

15.34  $ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  4768 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  {-) 


ITEM 


a. 

b. 


c. 

d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR{3)  INGS(+)COST(.)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

•  6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

NDpfOj*etV82008\«dp\174SYN^ 


2.74  YEARS 
$4,768 
4.30 
10.62% 


CONSTRUCTION  COST  ESTIMATE 


PREPARED:  March  1994  SHEET  1  OF  2 


38S 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


SUMMARY:  Energy  Saving  Fluor.  Lamos 


QUANTITY  MATERIAL _ LABOR 

ITEM  I  NO  IMEASI  UNIT  I  COST  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


PRELIM: 
FINAL;  X 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


GRAND  TOTAL 


()projectt9200g\co$t\blgI74.wql 


02-23-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  174-34W  Lamps  w/Synerg. 

Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sqft^* 

Cooling  Loads  *  70,974  14 » 786 

Heating  Loads  *  141,987  29.581 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


Component 

< - Site 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

< -  Source 

(kBTU) 

Energy  — • — > 
(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 
Pumps 

14,700 

28,441 

122,433 

0 

3.062 

5.925 

25.507 

0.000 

15,000 

29,022 

124,932 

0 

3.125 

6.046 

26.027 

0.000 

»  HVAC  Total 

165,574 

34.495 

168,953 

35.199 

Lights 

Other  Electric 
Misc.  Electric 

Dorn.  Hot  Water 

40,379 

19,272 

0 

91,962 

8.412 

4.015 

0.000 

19.159 

41,203 

19,666 

0 

93,839 

8.584 

4.097 

0.000 

19.550 

»  Non-HVAC  Total 

151,614 

31.586 

154,708 

32.231 

»  GRAND  TOTAL 

317,188 

66.081 

323,661 

67.429 

*  Notes;  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  98.0  % 

3 .  Energy  per  xmit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  *  4,800  sgft 

Conditioned  floor  area  =  4,549  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  siom  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Shut  Down  Eneisy  to  Hotwater  Heateis  or  Modify  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31 -89-0-01  ^ 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Shut  Down  Energy  to  Hotwater  Hewers  or  Modify  Cor^ois 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  20  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


$ 

$ 

$ 

$ 


85 

5 

5 


2.  ENERGY  SAVINGS  (+)/COST(-): 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

1.1 

$ 

23 

14.^ 

$ 

342 

B.  DIST 

$5.69 

$ 

17.70 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

20.60 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

1 

$ 

23 

$ 

342 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  {H-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGSA30ST  {3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVlNGS(+) 

COST(-)(1) 

$ 

$ 

$ 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS<^^)COST(-K4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


4.06  YEARS 
$342 
3.61 
6.^% 


\Dpcoje€t\92008Wcip\174SYMER.i*^ 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Shut  Down  Energy  to  Hotwater  Heaters  or  Modify  Controls 


QUANTITY  MATERIAL _ LABOR 

_ ITEM _  NO.  IME^  UNIT  I  COST  UNIT  I  COST 


Building  174 


TOTAL 

COST 


Water  Heater  Timer 


EA  40.00 


40  18.25 


SUB-TOTAL 


0pn>ject\92008\cost\bJgl  74.wql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enoineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994 

SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS 

PRELIM: 

CHECKED  BY:  VP 

FINAL:  X 

QUANTITY 

MATERIAL 

LABOR 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST  1 

TOTAL 

COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


©VERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


(^jec^OOi\cosftbig  1 74.  wq  1 


Water  Heater  Controls-  Install  Timer  to  turn  heater  off  during  unoccupied  periods 


Heater  Eflf.=  100% 

Tank  Capacity  120  Gallons 

Utank=  0.22  Btu/F*Ft**2*Hr 

Atank=  88.8  Ft**2 


Ttank=  120  F 

Tsurroundings= _ 65  F 


Hour 

Tank  Temp 

F 

Heat  Lost  per 
Hour  (Btu's/Hr) 

Total  Heat 
Lost  (Btu's) 

0 

120.0 

1,074.5 

1,050.3 

1 

117.5 

1,026.1 

1,003.0 

2 

115.2 

979.9 

957.8 

3 

112.9 

935.7 

914.6 

4 

110.7 

893.6 

873.4 

5 

108.7 

853.3 

834.1 

6 

106.7 

814.9 

796.5 

7 

104.8 

778.2 

760.6 

8 

103.0 

743.1 

726.4 

9 

101.3 

709.6 

693.7 

10 

99.7 

677.7 

662.4 

11 

98.1 

647.1 

632.6 

12 

96.6 

618.0 

Total  Heat  Lost  (Btu's  Required 

to  Return  Water  to  120F) 

= 

(9,905.4) 

Total  Energy  Required  to  Maintain  120F  throughout  12  hour  period= 
Total  Energy  Required  to  Return  Water  to  120F= 

Total  Energy  Saved  per  Day  (Btu's)= 

Total  Energy  Saved  per  Yeai= 

0project\92008\calc\wtil]tr.wbl 


12,893.8  Btu's 
(9,905.4)  Btu's 
2,988.4  Btu's/Day 
1.091  MBtu'sA^r 


[C,ngineering 

/Applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet 


of  I 


By: 


Project:  Fort  A.  P.  Hill  ESOS 


Date:  2-28-94 


Contract  No.:  DACA  31-89-C-0198 


EAC  Project  No.:  92008 


&LA:56  - 


^ToT 


Replace  Exiting  fluorescent  Fixtures  with  Eneigy  Effiecient  Fixtures,  Ballast  and  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  HiU,  VInjinia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

PROJECT  TITLE:  Fort  A.P.  HW-  Energy  Engineering  Analysis  Pro^am  FISCAL  YEAR;  1 994 

DISCRETE  PORTION  NAME;  Replace  Ejasting  Fluorescent  Fixtures  with  Energy  Efficient  FbrturM,  Ballast,  and  Lamps 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER:  JJS 


1.  INVESTMENT  COSTS; 

5,100 
281 
306 
5,687 


$5,^7 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (1A+1B+1C)  $ 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


ENERGY 

COST 

SAVING(S) 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTUA^R(2) 

SAV1NGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20,67 

12.0 

$  248 

11,77 

$ 

2,919 

B.  DIST 

$5.^ 

$ 

13.83 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

15.34 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

12 

$  248 

$ 

2,919 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1 )  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT 

COST(-)(1)  OCCUR.  (2)  FACTOR(3) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)):  22.93  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $2,919 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G:  0.51 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR);  -4.52% 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


V0pn>iMt\6200SW€ip\174SYNER.vvb1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast,  and  Lamps 


QUANTITY  MATERIAL _ LABOR  TOTAL 

ITEM  NO.  IMEAS  UNIT  I  COST  UNIT  I  COST  COST 


Building  174 


F32T-8  Lighting  Retrofit 


Four  Lamp  Fixtures 
Ballast- 

F32T-8  Lamps 


32.00  2.112  8.00 


2,640 


132 1 EA  I  6.00 


792  1.50 


SUB-TOTAL 


0piojecn92008Ncosnblgl  74.wql 


3,630 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE;  Enaineerinq  Applications  Consultants.  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.;  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixture  1  Lamps 


QUANTITY  MATERIAL _ TOTAL 

ITEM  NO.  IMEASI  UNIT  I  COST  UNIT  COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


0projsct\92(X®^eosftblgl74.wql 


ENERGY  BUDGET  <A> 

Building  :  174-T-8  Lightingw/Syn  02-23-94 

Site  :  Fort  AP  Hill,  Virginia  6063092204 

Prepared  By  :  E.A.C.,  P.c.  Burke,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************* 
TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

68,309 

145,938 

14.231 

30.404 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< -  Source 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

Component 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 
Pimps 

13,971 

27,349 

125,354 

0 

2.911 

5.698 

26.115 

0.000 

14,257 

27,908 

127,912 

0 

2.970 

5.814 

26.648 

0.000 

»  HVAC  Total 

166,674 

34.724 

170,076 

35.432 

Lights 

Other  Electric 
Misc .  Electric 
Dorn.  Hot  Water 

33,490 

19,272 

0 

91,962 

6.977 

4.015 

0.000 

19.159 

34,173 

19,666 

0 

93,839 

7.119 

4.097 

0.000 

19.550 

»  Non-HVAC  Total  144,725 

30.151 

147,678 

30.766 

»  GRAND  TOTAL 

311,399 

64.875 

317,754 

66.199 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  ener^  accovints  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  98.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,800  sqft 

Conditioned  floor  area  =  4,549  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Building  1253-  Computer  Simulation  Input  Data 


BUILDING  DESCRIPTION 

Building  :  #1253  -  FORT  A-P.  HILL  03-14-94 

Prepared  By:  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1.  BUILDING  INPUTS 

BUILDING  NAME  =  #1253  -  FORT  A.P.  HILL 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 

Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 


?  Y 

=  10.0  gal 

=  3 

=  50.0  F 

=  120.0  F 

=  1  :  Electric 


OTHER  INPUTS 

Additional  building  floor  area 
Electrical  generating  efficiency 


1340.0  sgft 

100.00  % 


************************************************************************ 


2.  PLANT  SELECTION 

Plant  Name  Mult  j  Plant  Name  Mult 


Unit  #1  1  I  Unit  #2  1 

************************************************************************ 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 


Fuel  or  Energy 


No.  Name  of  Rate  Schedule 


Currency 


Electric  1 
Natural  Gas  1 
Fuel  Oil  1 
Propane  1 
Remote  Source  Heating  1 
Remote  Source  Cooling  1 


RAPPAHANNOCK  $ 

LPG  $ 

LPG  $ 

LPG  $ 

LPG  $ 

LPG  $ 


************************************************************************ 


Engineering 

.applications 

CL^onsultants 


EAC  STANDARD  FORM 
July  1985 

SHEET  NO. 


U- VALUE  CALCULATION  FORM 
FOR  ROOF /FLOOR 


Project:  F=or,T  AP  NAiuL  _ 

EAC  Project  Number:  ^Z.oo  g>  Date:  iZ-  Z.8  •‘iz  By: 

^Roo-  □  Floor 


•4-S 


Material 

1.  Tod  Surface  (Moving  Air) 

2.  Bottom  Surface  (Still  Air) 

4.  feA)TT  _ _ 

5 •  U ''  M  'hciyp  )N  ^ 

6 .  ^  CpF  <P^g- 1  /  A  I  ^'/z.'^'T'n  icK") 

7. 


Resistance  (h-sq.  ft.-F/Btu) 
Summer  Winter 


0.25 

■  6-^  / 

Jj _ 

1^ 

I  .  25 


0.17 


8. 


Total  (R)  =  55,63 

U  =  1/R  =  .  0^0 

(Btu/h-sq. ft.  -  F) 

DIRECTION 

OF- 

MATERIAL 

HEAT  FLOW 

R* 

MATERIAL 

R* 

Air  Space  3/4”  (0  F) 

UP 

0.93 

featt/Blanket 

Air  Space  4" 

UP 

1.03 

■'  .2-2  3/4  in. 

7.00 

Air  Space  3/4“  (90  F)  ON 

0.85 

3-4in. 

11.00 

Air  Space  4" 

ON 

1.00 

3.5  in. 

13.00 

Still  Air 

UP 

0.61 

5 . 5 - 6 . 5  in. 

19,00 

Still  Air 

DN 

0.92 

6-7.5  in. 

22.00 

Moving  Air  7  1/2  MPH 

ANY 

0.25 

9-10  in. 

30.00 

Moving  Air  15  MPH 

ANY 

0.17 

12-13  in. 

38.00 

Acoustical  Tile  1/2" 

1.25 

Rigid  Insul.  1" 

2.73 

Acoustical  Tile  3/4" 

1.89 

Stryofoam  1" 

4.00 

Sand  P laster  3/3" 

0.08 

Bui  1 t-up  Roof  3/8" 

0.33 

Gypsum  Plaster  1/2" 

0.45 

Asphalt  Shingles 

0.44 

*(h-sq.ft.  -  F/8tu) 


[Engineering 


ications 


^■consultants 


U-VALUE  CALCULATION  FORM 
FOR  WALL/PARTITION 


EAC  STANDARD  FORM 
July  1985 

SHEET  NO. 


Project;  HfLL _ 

EAC  Project  Number:  92^03 _  Date:  By;  O3 

^^’’^ell  □  Part  it  ion 


Materi al 


1.  Outside  Air 

2.  Inside  Sti 1 1  Air 


3  .  ^  )  ta  I  £> 


4, 


5. 


T~t  r>-r  .T 

7 


6. 


Resiscancs  (h-ft^  -  F/Btu) 
Summer  Winter 


0-25  0.17 

0>S3  0.68 

,L,\  _ 

H _  ,  _ 

.4-5 


8. 


/ , 


Total  (R)  =  4 

U  =  1/R  *  .o-i-J 


(Btu/h-sq.ft.  -  F) 
MATERIAL 

Air  Space  3/4“  (90  F) 
Air  Space  3/4"  (0  F) 
Still  Air 

Moving  Air-?  1/2  MPH 
Moving  Air  15  MPH 
Face  Brick  4" 
Cinderblock  4" 

Cinder block  8" 
Cinderblock  12" 

Gypsum  Bd  3/8" 

Gypsum  Bd  1/2“ 

Gypsum  Plaster  1/2“ 
Sand  Plaster  3/8" 
Loose  Fill  Sandust  1" 
Perlite  Expanded  1“ 

*(h-sq.ft.  -  F/Btu) 


R* 

MATERIAL 

R* 

0.84 

Blanket/Batt  Insul. 

1.18 

2-2  3/4  in. 

7.00 

0.68 

3-4  in. 

11.00 

0.25 

,|  3.5  in 

13.00 

0.17 

5. 5-6. 5  in. 

19.00 

0.44 

•  6-7.5  in. 

22.00 

1.11 

9-10  in. 

30.00 

1.72 

12-13  in. 

38.00 

1.89 

Rigid  Insul.  1" 

2.78 

0.32 

Stryofoam  1" 

4.00 

0.45 

Vermicul ite  1" 

2.27 

0.45 

Vapor  Barr. -felt 

0.06 

0.08 

Fir,  Pine  &  Simi 1 . 

2.22 

2.90 

Woods  3/4“ 

0.94 

.ngineering 


.^ppli 


ications 


consultants 


U-VALUE  CALCULATION  FORM 


EAC  STANDARD  FORM 
July  1985 

SHEET  NO. 


FOR  WALL/PARTITION 


Project:  £$07.5  PaeT  kP  \4\Ll 


EAC  Project  Number:  Date: 

/2-  2.8-  By: 

□  Wal  1 

"'^Partition 

Materi al 

Resistance 

-  F/Btu) 

Summer 

Winter 

1. 

Outside  Air 

0.25 

0.17 

2. 

Inside  Still  Air 

0.68 

0.68 

3. 

Vg  (a  ^  ft  &0  ^  CO 

4. 

5. 

6. 

8.  /. 


Total  (R)  =  ^ 

0  *  1/R  »  . 

tu/h-sq.ft.  -  F) 

MATERIAL 

R* 

MATERIAL 

R* 

Air  Space  3/4“  (90  F) 

0.84 

Blanket/Batt  Insul. 

Air  Space  3/4“  (0  F) 

1.18 

2-2  3/4  in. 

7.00 

Still  Air 

0.68 

3-4  in. 

11.00 

Moving  Air-7  1/2  MPH 

0.25 

-  3-5  in 

13.00 

Moving  Air  15  MPH 

0.17 

5. 5-6. 5  in. 

19.00 

Face  Brick  4" 

0.44 

■  6-7.5  in. 

22.00 

Cinderblock  4" 

1.11 

9-10  in. 

30.00 

Cinderblock  8“ 

1.72 

12-13  in. 

38.00 

Cinderblock  12" 

1.89 

Rigid  Insul.  1" 

2. 78 

Gypsum  Bd  3/8" 

0.32 

Stryofoam  1" 

4.00 

Gypsum  Bd  1/2" 

0.45 

Vermiculite  1" 

2.27 

Gypsum  Plaster  1/2" 

0.45 

Vapor  Barr. -felt 

0.06 

Sand  Plaster  3/8" 

0.08 

Fir,  Pine  &  Simi 1 . 

Loose  Fill  Sandust  1" 

2.22 

Woods  3/4" 

0.94 

• 

Perlite  Expanded  1" 

2.90 

*(h-sq.ft.  -  F/Btu) 


MASTER  SCHEDULE  SUMMARY  Page  1 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  03-21-94 
Carrier  Hourly  Analysis  Program  6063092204 
************************************************************************ 

^^lASTER  SCHEDULE  1.  Occupancy  Hourly  Percentages 


Hour - > 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Weekday 

0 

0 

0 

0 

0 

0 

25 

75 

100 

100 

100 

100 

Saturday 

0 

0 

0 

0 

0 

0 

0 

0 

50 

50 

50 

50 

Sunday 

0 

0 

0 

0  . 

0 

0 

0 

0 

25 

25 

25 

25 

DESIGN 

0 

0 

0 

0 

0 

0 

25 

100 

100 

100 

100 

100 

Hour - >  1 

1  1 

1  13  1 

1  14  1 

15  i 

L-!_J 

17  1 

1  IS  1 

1  19  1 

20  j 

1  21  1 

1  22  1 

1  23 

Weekday 

100 

100 

100 

100 

75 

75 

50 

50 

25 

25 

25 

0 

Saturday 

50 

50 

50 

50 

50 

50 

0 

0 

0 

0 

0 

0 

Sunday 

25 

25 

25 

25 

25 

25 

0 

0 

0 

0 

0 

0 

DESIGN 

100 

100 

100 

100 

75 

75 

50 

50 

50 

50 

50 

0 

************************************************************************ 


MASTER  SCHEDULE  2.  Lighting 


Hourly  Percentages 


Hour - > 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Weekday 

5 

5 

5 

5 

5 

5 

50 

75 

100 

100 

100 

100 

Saturday 

5 

5 

5 

5 

5 

5 

5 

5 

50 

50 

50 

50 

Sunday 

5 

5 

5 

5 

5 

5 

5 

5 

50 

50 

50 

50 

DESIGN 

5 

5 

5 

5 

5 

5 

25 

75 

100 

100 

100 

100 

Hour - >  1 

1  12  1 

1  13  1 

1  14  1 

1  15  1 

1  IS  1 

1  1'7  1 

1  IS  ! 

1  19  1 

1  20  ] 

1  21  1 

I  22  1 

1  23 

^Weekday 

100 

100 

100 

100 

100 

100 

100 

50 

50 

5 

5 

5 

Saturday 

50 

50 

50 

50 

50 

50 

5 

5 

5 

5 

5 

5 

Sunday 

50 

50 

50 

50 

50 

50 

5 

5 

5 

5 

5 

5 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

50 

50 

5 

5 

5 

************************************************************************ 


MASTER  SCHEDULE  3. 

,  Water  Heater 

Hourly  Percentages 

Hour - >  1 

1  9  1 

1  1  1 

1  2  1 

1  3  1 

1  4  { 

1  5  1 

i  s  1 

1  1 

1  s  1 

1  9  1 

1  19  1 

1  11 

Weekday 

0 

0 

0 

0 

0 

0 

25 

50 

50 

50 

50 

50 

Saturday 

0 

0 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

Siinday 

0 

0 

0 

0 

0 

0 

0 

0 

25 

25 

25 

25 

DESIGN 

0 

0 

0 

0 

0 

0 

25 

100 

100 

100 

100 

100 

Hour - ->  1 

1  12  1 

1  13  1 

1  14  1 

1  15  1 

1  IS  1 

1  l'^  1 

1  IS  1 

1  19  1 

1  20  1 

1  21  1 

1  22  1 

1  23 

Weekday 

50 

50 

50 

50 

25 

25 

25 

25 

25 

25 

25 

0 

Saturday 

40 

40 

40 

40 

40 

40 

0 

0 

0 

0 

0 

0 

Sunday 

25 

25 

25 

25 

25 

25 

0 

0 

0 

0 

0 

0 

DESIGN 

100 

100 

100 

100 

75 

75 

50 

50 

50 

50 

50 

0 

************************************************************************ 


MASTER  SCHEDULE  SUMMARY  Page  2 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  03-21-94 
Carrier  Hourly  Analysis  Program  6063092204 
************************************************************************ 


MASTER  SCHEDULE  4.  Dimmm  Lights  Hourly  Percentages 


Hour - > 

0 

— ... 

2 

4 

,.L. 

6 

7 

8 

9 

10 

11 

Weekday 

5 

5 

5 

5 

5 

5 

50 

75 

100 

100 

90 

80 

Saturday 

5 

5 

5 

5 

5 

5 

5 

5 

50 

50 

25 

25 

Sunday 

5 

5 

5 

5 

5 

5 

5 

5 

50 

50 

25 

25 

DESIGN 

5 

5 

5 

5 

5 

5 

25 

75 

100 

100 

90 

80 

Hour  — - > 

1  12  1 

1  12  1 

1  14  1 

1  15  1 

1  15  1 

1  17  1 

1  18  1 

1  19  1 

1  20  1 

1  21  1 

1  22  1 

1  23 

Weekday 

60 

50 

50 

40 

40 

60 

80 

50 

50 

5 

5 

5 

Saturday 

25 

25 

25 

25 

25 

25 

5 

5 

5 

5 

5 

5 

Sunday . 

25 

25 

25 

25 

25 

25 

5 

5 

5 

5 

5 

5 

DESIGN 

60 

50 

50 

45 

40 

60 

80 

50 

50 

5 

5 

5 

************************************************************************ 


MASTER  SCHEDULE  5 . 

Occupancy  Sensors 

Hourly  Percentages 

Hour - >  1  0  1 

1  1  2  1  3  1  4  1 

5 

o 

H 

a\ 

00 

1 

1 

1 

1  11 

Weekday 

0 

0 

0 

0 

0 

0 

50 

75 

95 

100 

100 

98 

Saturday 

0 

0 

0 

0 

0 

0 

0 

0 

48 

48 

48 

48 

Sunday 

0 

0 

0 

0 

0 

0 

0 

0 

48 

48 

48 

48 

DESIGN 

0 

0 

0 

0 

0 

0 

25 

75 

95 

100 

100 

96 

Hour - > 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Weekday 

5 

98 

98 

98 

98 

98 

98 

48 

48 

0 

0 

0 

Saturday 

5 

48 

48 

48 

48 

48 

5 

0 

0 

0 

0 

0 

Sunday 

5 

48 

48 

48 

48 

48 

5 

0 

0 

0 

0 

0 

DESIGN 

5 

96 

96 

96 

96 

96 

96 

0 

0 

0 

0 

0 

************************************************************************ 


MASTER  SCHEDULE  6 , 

,  Bathrm  Occ.  Sensors 

Hourly  Percentages 

Hour - — > 

1  0  1 

1  1  1 

1  2 

1  3 

1  4 

1  5 

>.-!J 

1  7 

1  5  1 

1 _ i_ 

1  10  1 

1  11 

Weekday 

0 

0 

0 

0 

0 

0 

2 

5 

5 

5 

5 

5 

Saturday 

0 

0 

0 

0 

0 

0 

0 

0 

2 

2 

2 

2 

Sunday 

0 

0 

0 

0 

0 

0 

0 

0 

2 

2 

2 

2 

DESIGN 

0 

0 

0 

0 

0 

0 

2 

2 

2 

2 

2 

2 

Hour - >  1 

1  12  1 

1  12  1 

1  1^  1 

1  15  1 

1  15  1 

1  17  1 

1  15  1 

1  19  1 

1  20  1 

1  21  1 

1  -22  1 

1  23 

Weekday 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Saturday 

2 

2 

2 

2 

2 

2 

0 

0 

0 

0 

0 

0 

Sunday 

2 

2 

2 

2 

2 

2 

0 

0 

0 

0 

0 

0 

DESIGN 

5 

2 

2 

2 

2 

2 

2 

2 

0 

0 

0 

0 

************************************************************************ 


PLANT  DESCRIPTIONS 


Plant  :  Unit  #1 

Prepared  By  :  E.A.C.,  P.C.  Burke , 

Carrier  Hourly  Analysis  Program 


VA 


03-14-94 
6063092204 
Page  1  of  1 


1  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  Unit  #1 

Heat  Pump  Type  =  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  =  Electrical  Resistance 

************************************************  *  *  ********************** 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Unit  #1  1  I 

************************************************************************ 


3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperatvire  for  cutoff 
AUXILIARY  PLANT  DATA 


= 

2.52 

Ton 

= 

2,50 

Ton 

1.600 

kW/Ton 

= 

23.90 

MBH 

= 

35.0 

MBH 

= 

4.0 

kW 

= 

42.0 

F‘ 

Plant  type 

Estimated  maximum  heating  coil  load 
Type  of  heating 


=  Electrical 


=  23.90  MBH 

=  Direct 


************************************************************************ 


4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  Unit  #1  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  Unit  #1 

System  Class  =  Constant  Voliame 

System  Type  =  (SZCV)  Single  Zone  Constant  Vol\ame 

Operation  Type  =  3  Cooling  &  Heating 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 

Operation  Thermostat  Setpoints  Ventilation 

Period  Cooling  Heating  Dampers 


Occupied  78. OF  70. OF  OPEN 

Unoccupied  78. OF  70. OF  OPEN 


Weekday  :  Occupied  Period  Begins  at  6  ;  Duration  =  17  hrs 

Saturday  ;  Occupied  Period  Begins  at  8  ;  Duration  =  9  hrs 

Sunday  ;  Occupied  Period  Begins  at  8  ;  Duration  =  9  hrs 

Design  Day  :  Occupied  Period  Begins  at  6  t  Duration  =  17  hrs 

************************************************************************ 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  =  55 . 0  F 

Heating  supply  temperature  =  100.0  F 

Fan  operation  for  heating  =  2  Cycled 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  0.00  %  of  supply  air 

Minimum  ventilation  flow  rate  =  0.00  %  of  supply  air 

Damper  leak  rate  =  0  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenvun  used  ?  N 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  ;  Unit  #1  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
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5.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Conf iguration 
RETURN  FAN 


2: Forward  curved 
2.00  in  wg 
54  % 

1  Draw-thru 


Type  =  1 : ( Fan  does  not  exist ) 

****^************ifc*******  ic’krkicicicicif'kicicicidficikicicicicicicicicicicicickicicicicicicicicieicicicicic^ic 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
( Not  used ) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

icic'k4cik'kicicicic'kicicicicicicicicic'ki(icic‘kicicic‘kic‘kicicicic‘k‘kicik‘kiciciticicicicicicicicicicicic‘k4c‘kicicicicicicicicicicicikicic 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


AIR  SYSTEM  SPACE  LIST 


Name  :  Unit  #1  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1 

************************************************************************ 
Space  Name  Qty.  |  Space  Name  Qty.‘ 

************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


1  Unit  #1  X  1  I 

************************************************************************ 


PLANT  DESCRIPTIONS 


Plant  :  Unit  #2 

Prepared  By  ;  E.A.C.,  P.C.  Burke ,  VA 
Carrier  Hourly  Analysis  Program 


03-14-94 
6063092204 
Page  1  of  1 


************************************************************************ 

1  PLANT  NAME  AND  TYPES 

Class  =  Heat  Pumps 

Name  =  Unit  #2 

Heat  Pump  Type  =  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  =  Electrical  Resistance 

ifitifiiiticicieieicic’k'kic'k'k'k'kic'k'k'kic'k’k'kit'k'k'k’k'k'kit’k'kit'kic'k'k’k'k'kic'kicicic'k'k'k'k'k'k'k'k’k'k'k'k’k'k'k'k’k'k'k'kic’kic 

2  AIR  SYSTEM  SELECTION 


Air  System  Name  Mult  |  Air  System  Name 


Mult 


Unit  #2 


1  I 


************************************************************************ 


3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximvun  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 


= 

3.45 

Ton 

= 

3.25 

Ton 

= 

1.600 

kW/Ton 

33.10 

MBH 

= 

45.0 

MBH 

= 

5.2 

kw 

sr 

42.0 

F 

Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  33.10  MBH 

Type  of  heating  =  Direct 

************************************************************************ 


4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 


Name  :  Unit  #2  03-14-94 
Carrier  Hourly  Analysis  Program  6063092204 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  Page  1  of  2 
************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 


=  Unit  #2 
=  Constant  Volvime 

=  (SZCV)  Single  Zone  Constant  Volume 
=  3  Cooling  &  Heating 

^  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


Operation 

Period 

Thermostat 

Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

78.0  F 

78.0  F 

70.0  F 
70.0  F 

OPEN 

OPEN 

Weekday 
Saturday 
Sunday 
Design  Day 


Occupied  Period  Begins  at 
Occupied  Period  Begins  at 
Occupied  Period  Begins  at 
Occupied  Period  Begins  at 


6  ;  Duration 
8  ;  Duration 
8  ;  Duration 
6  ;  Duration 


=  17  hrs 
=  9  hrs 
=  9  hrs 
=  17  hrs 


************************************************************************ 
4,  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature 


Heating  supply  temperature 
Fan  operation  for  heating 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


55.0  F 
100.0  F 

2  Cycled 


0.00  %  of  supply  air 
0.00  %  of  supply  air 
0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


************************************************************************ 


AIR  SYSTEM  DESCRIPTION 
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Carrier  Hourly  Analysis  Program  6063092204 
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************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Conf iguration 
RETURN  FAN 


2: Forward  curved 
2.00  in  wg 
54  % 

1  Draw-thru 


Type  =  1 ; ( Fan  does  not  exist ) 

************************************************************************ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


AIR  SYSTEM  SPACE  LIST 


Name  :  Unit  #2  03-14-94 

Carrier  Hourly  Analysis  Program  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA  Page  1 

************************** ******lfe*^*^*****lfe*** ******************** *****^ 

Space  Name  Qty,  |  Space  Name  Qty. 

************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


2  Unit  #2 

3  Comm.  Center 

4  Office-2 

5  Office-3 

6  Briefing  Room 


X 

1 

7 

Office-1 

X 

1 

X 

1 

8 

Inproc .  Rm 

X 

1 

X 

1 

9 

Mens  Room 

X 

1 

X 

1. 

10 

Womens  Room 

X 

1 

X 

1 

COMPLEX  SPACE  DESCRIPTION 

Space  Name  ;  Unit  #1  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

*****‘*******************‘************************************************* 

1.  SPACE  NAME  =  Unit  #1 

*icicicicicicic‘kic'kic'kieicicicicic‘k*‘icicic-k‘k*icic'kic*ic‘kicicicic'k‘k’kicicicicicicic****icicic-k‘kicicicic‘kicic‘k‘k‘kieic‘kicicic 


2. 

WALL 

INFORMATION 

(Number  of  Wall 

Types  =1) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

490.0 

NA 

NA 

SW 

0.0 

NA 

NA 

w 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 

3. 

ROOF 

INFORMATION 

(Number  of  Roof 

Types  =1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

( BTU/hr/sqft/F ) 

(sqft) 

Roof  1 

L 

L 

0.030 

1,653.0 

•kicicicicicic-k'kic'kic-k'k’kic**icicic’k’kic’kic'kicificicic'kic-kic’kicicicic'k***icic**icicic**icic’kicicicicicicic*icicicicicic’kic 


4.  GLASS 

INFORMATION  (Number  of  ' 

Glass  Types 

=  1) 

U-Value 

(BTU/hr/sqft/F) 

Glass 

Factor 

Internal 

Shades 

Glass  Type 

1 

0. 

680 

0.65 

N 

li*/ XI  wl  vH  XI 

L 

Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten . 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade 

1 

5.0 

1.0 

12.0 

36.0 

36.0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

********************1*:**************************************************** 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  ;  Unit  #1  03-14-94 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4o  GLASS  INFORMATION  (continued) 


< - Glass  Areas  (sqft)  - - — - > 


Exposure 

Type 

Area 

1 

Shade 

Type 

Area 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

s 

10.0 

1 

NA 

NA 

NA 

NA 

sw 

0.0 

0 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 
5o  INTERNAL  LOADS 


SPACE  DATA  ; 

PEOPLE  : 

Floor  Area 

sqft/person 
Schedule  No. 

- - 

1,395 

697.5 

1 

sqft  Building  Wt.  = 

Total  People 
Activity  Level 

1  11  II  1 

1  i 

i  i 

Ib/sqft 

2 

4 

LIGHTING  : 

W/sqft 

1.72 

Total  Watts 

= 

2,400 

Schedule  No. 

= 

5 

Wattage  Mult. 

= 

1.20 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER  ELECTRIC: 

W/sqft 

= 

1.08 

Total  Watts 

= 

1,500 

Schedule  No. 

= 

2 

MISC.  SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC.  LATENT  : 

Load 

-r 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Temp. 

Area  U-Value  Cooling  Heating 

(sqft)  (BTU/hr/sqft/F)  (deg  F  or  %)  (deg  F  or  %) 


Walls  640.0  0.546  90.0  F  50.0  F 
Ceilings  0.0  0.100  90.0  F  50.0  F 
Floors  0.0  0.100  90.0  F  50.0  F 


INFILTRATION 

Cooling  :  0.10  CFM/sqft  = 
Heating  :  0.15  CFM/sqft  = 
Typical  :  0.10  CFM/sqft  = 


GROUND  ELEMENT 
140  CFM  Area  : 
209  CFM  Perimeter  : 
140  CFM  Depth  : 


1,395.0  sqft 
82.0  ft 
0.0  ft 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Unit  #2  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  Unit  #2 

************************************************************************* 


2.  WALL 

INFORMATION 

(Number  of  Wall 

Types  =1) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0,0 

NA 

NA 

s 

67.0 

NA 

NA 

SW 

0,0 

NA 

NA 

w 

83.5 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

249.5 

NA 

NA 

3.  ROOF 

INFORMATION 

(Number  of  Roof 

Types  =1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1 

L 

L 

0.030 

465.0 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  0.680  0.65  N 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

5.0 

1.0 

12.0 

36.0 

36.0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Unit  #2  03-14-94 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  6063092204 
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************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


<  — 

-  Glass  Areas 

(sqft) 

- - 

Type 

1 

Type 

2 

Type 

3 

Exposure 

Area 

Shade 

Area 

Shade 

Area 

Sha( 

NE 

OoO 

0 

NA 

NA 

NA 

NA 

£ 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0,0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 
5,  INTERNAL  LOADS 


SPACE  DATA 


PEOPLE 


LIGHTING 


Floor  Area  = 

sqft/person  = 
Schedule  No .  = 


369  sgft  Building  Wt.  =  L  Ib/sgft 


377.5 

1 


Total  People 
Activity  Level 


;  W/sqft  = 

Schedule  No .  = 

Fixture  Type  = 


0 . 81  Total  Watts 

2  Wattage  Mult . 

1  Recessed,  not  vented 


300 

1.20 


OTHER  ELECTRIC:  W/sqft  ■=  1.04 

Schedule  No.  =  2 


Total  Watts 


MISC.  SENSIBLE;  Load 
MISC.  LATENT  ;  Load 


0  BTU/hr  Schedule  No.  = 
0  BTU/hr  Schedule  No.  = 


************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces) 

Area  U-Value 

(sqft)  (BTU/hr/sqft/F) 


Unconditioned  Space  Temp. 

Cooling  Heating 

(deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 


0.100 

0.100 

0.100 


90.0  F 
90.0  F 
90.0  F 


50.0  F 
50.0  F 
50.0  F 


INFILTRATION 
Cooling  :  C 
Heating  :  C 
Typical  ;  C 


0.10  CFM/sqft  = 
0.15  CFM/sqft  = 
0.10  CFM/sqft  = 


GROUND  ELEMENT 
37  CFM  Area  : 
55  CFM  Perimeter  : 
37  CFM  Depth  : 


743.5  sqft 
0.0  ft 
0.0  ft. 


f************************************************************************ 


COMPLEX  SPACE  DESCRIPTION 
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6063092204 
Page  1  of  2 


Space  Name  :  Comm.  Center 
Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA 

Carrier  Hourly  Analysis  Program 

SPACE  NAME  =  Comm.  Center 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net 

Wall  Areas  (sqft)  - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

OoO 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

148.5 

NA 

NA 

************************************************************************* 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight 

(Ib/sqft) 


Ext  Color 
(D,M,L) 


U-Value 

(BTU/hr/sqft/F) 


Area 

(sqft) 


ioof  1 


0.030 


234.0 


************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


D-Value 

(BTU/hr/sqft/F) 


Glass 

Factor 


Internal 

Shades 


Glass  Type  1 


0.680 


0.65 


N 


External  Shading  Information 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

5.0 

1.0 

12.0 

36.0 

36.0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

**********************^^************************************************** 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Comm.  Center  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

<  — 

Type 

Area 

1 

Shade 

---  Glass  Areas 
Type 
Area 

(sqft)  - 

2 

Shade 

Type 

Area 

- > 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

7.5 

1 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5.  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area 

185 

sqft  Building  Wt.  = 

L 

Ib/sqft 

PEOPLE  : 

sqft/person 

=: 

0.0 

Total  People 

= 

0 

Schedule  No. 

= 

1 

Activity  Level 

2 

LIGHTING  : 

W/sqft 

=; 

2.59 

Total  Watts 

480 

Schedule  No. 

= 

5 

Wattage  Mult. 

= 

1.25 

Fixture  Type 

= 

1 

Recessed,  not  vented 

OTHER  ELECTRIC: 

W/sqft 

0.00 

Total  Watts 

0 

Schedule  No. 

2 

MISC.  SENSIBLE: 

Load 

= 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC.  LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

( BTU/hr /sqft/F ) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.100 

90.0  F 

50.0  F 

Ceilings 

0.0 

0,100 

90,0  F 

50.0  F 

Floors 

0.0 

0,100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft  = 

19  CFM 

Area  : 

185.0  sqft 

Heating  :  0.15 

CFM/sqft  = 

28  CFM 

Perimeter  : 

20.0  ft 

Typical  :  0.10 

CFM/sqft  = 

19  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  ;  Office-2  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

>1.  SPACE  NAME  =  Office-2 

*************************************************:/ir****:ll:**:llr^^)||r*******:l^:iir:ii::ilr4r 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

(Ib/sqft) 


Ext  Color 
(D,M,L) 


U-Value 

(BTU/hr/sgft/F) 


Wall  Type  1 


0.077 


< - Net  Wall  Areas  (sqft) - > 

Exposure  Wall  Type  1  Wall  Type  2  Wall  Type  3 

NE  0.0  NA  NA 

E  0.0  NA  NA 

SE  0.0  NA  NA 

S  0.0  NA  NA 

SW  0.0  NA  NA 

W  96.5  NA  NA 

NW  0.0  NA  NA 

N  80.0  NA  NA 

************************************************************************* 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight 

(Ib/sqft) 


Ext  Color 
(D,M,L) 


U-Value 

(BTU/hr/sqft/F) 


Area 

(sqft) 


kRoof  1 


0.030 


150.0 


************************************************************************* 


4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value 

Glass 

Internal 

(BTU/hr/sqft/F) 

Factor 

Shades 

Glass  Type  1 

0.680 

0.65 

N 

< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

5.0 

1.0 

12.0 

36.0 

36.0 

0.0 

0,0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0,0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 
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************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Glass  Areas  (sqft) 


Type 

1 

Type 

2 

Type 

3 

Exposure 

Area 

Shade 

Area 

Shade 

Area 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

s 

0.0 

0 

NA 

NA 

NA 

NA 

sw 

0.0 

0 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

7.5 

1 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5.  INTERNAL  LOADS 


SPACE  DATA  : 

PEOPLE  : 

Floor  Area 

sqft/person 
Schedule  No. 

— 

130 

0.0 

1 

sqft  Building  Wt.  = 

Total  People 
Activity  Level 

L  Ib/sqft 

=  0 

=  2 

LIGHTING  : 

W/sqf t 

ss 

2.46 

Total  Watts 

=  320 

Schedule  No. 

HE 

5 

Wattage  Mult. 

=  1.25 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER  ELECTRIC: 

W/sqf t 

= 

0.00 

Total  Watts 

=  0 

Schedule  No. 

= 

2 

MISC.  SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

=  1 

MISC.  LATENT  : 

Load 

0 

BTU/hr  Schedule  No. 

=  1 

************************************************************************* 

6.  PARTITIONS, 

INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F)  (deg  F  or  %) 

(deg  F  or  %) 

Walls 

0 , 0 

0.100 

90.0  F 

50.0  F 

Ceilings 

0.0 

0.100 

90.0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10  CFM/sqft  = 

13  CFM 

Area  : 

130.0  sqft 

Heating  :  0.15  CFM/sqft  = 

20  CFM 

Perimeter  : 

50.0  ft 

Typical  :  0.10  CFM/sqft  = 

13  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  Office-3  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
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icicifisicicicicicicicicicieicicic-kificicicicicicic'kicik'kicic-kie’kieicicicic-kicicicic-kicicicicicicicicicicic-kicic-kicicicicifikicicrkic^ic 
1.  SPACE  NAME  =  Office-3 

*ic-k*'k-kic*1c*-kieieicie*1e-k1c1c'kie1cit1e‘kic1e1e1e*1e1c**-kicic‘kicieieicic‘k1eie1e1e*1c1eicieifkik**ic*ic1cicie1c*1eic1eic'k* 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqf t/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net 

Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

157.0 

NA 

NA 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1 ) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sgft) 

(D,M,L) 

( BTU/hr/sqf t/F ) 

(sqft) 

Roof  1  L 

L 

0.030 

258.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

( BTU/hr/sqf t/F )  Factor  Shades 


Glass  Type  1  0.680  0.65  N 


< - -  External  Shading  Information  - > 

Window  Window  Reveal  Overhang  Overhang  Fin  Fin 

Height  Width  Depth  Height  Extension  Separation  Exten. 

(ft)  (ft)  (in)  (in)  (in)  (in)  (in) 


Shade  1  5.0  1.0  12.0  36.0  36.0  0.0  0.0 
Shade  2  8.0  4.0  0.0  0.0  0.0  0.0  0.0 
Shade  3  8.0  4.0  0.0  0.0  0.0  0.0  0.0 


COMPLEX  SPACE  DESCRIPTION 
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4,  GLASS  INFORMATION  (continued) 


.  .  . 

H  H  ■■  1 

****•“  oXaSo 

\  sqi:  u ; 

Type 

1 

Type 

2 

Type 

3 

Exposure 

Area 

Shade 

Area 

Shade 

Area 

Shade 

NE 

0,0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

15.0 

1 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 
5,  INTERNAL  LOADS 


SPACE  DATA  ;  Floor  Area  =  215  sqft  Building  Wto  =  L  Ib/sqft 


PEOPLE  : 

sqft/person 
Schedule  No . 

0.0 

1 

Total  People 
Activity  Level 

0 

2 

LIGHTING  : 

W/sqf t 
Schedule  No. 
Fixture  Type 

= 

2.23 

5 

1 

Total  Watts 
Wattage  Mult. 
Recessed,  not  vented 

= 

480 

1.25 

OTHER  ELECTRIC: 

W/sqft 
Schedule  No. 

= 

0.00 

2 

Total  Watts 

= 

0 

MISC.  SENSIBLE: 

Load 

= 

0 

BTU /hr  Schedule  No . 

= 

1 

MISC .  LATENT  : 

Load 

= 

0 

BTU/hr  Schedule  No, 

1 

************************************************************************* 
6,  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Temp, 

Area  U-Value  Cooling  Heating 

(sqft)  (BTU/hr/sqft/F)  (deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 

0.0 

0.0 

0,0 

0.100 

0.100 

0.100 

90.0 

90.0 

90.0 

F 

F 

F 

50,0  F 
50,0  F 
50.0  F 

INFILTRATION 
Cooling  :  0.10 

CFM/sqft  = 

22  CFM 

GROUND  ELEMENT. 
Area  : 

215.0  sqft 

Heating  : 

0.15 

CFM/sqft  = 

32  CFM 

Perimeter 

• 

• 

40.0  ft 

Typical  : 

0.10 

CFM/sqft  = 

22  CFM 

Depth 

# 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name.:  Briefing  Room  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  Briefing  Room 

************************************************************************* 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net 

Wall  Areas  (sqft)  - 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

S£ 

0.0 

NA 

NA 

S 

233.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

145.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sgft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

|Roof  1  L 

L 

0.030 

630.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

( BTU /hr /sqf  t/F )  Factor  Shades 


Glass  Type  1  0.680  0.65  N 


< - External  Shading  Information - - - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade 

1 

5.0 

1.0 

12,0 

36.0 

36.0 

0.0 

0,0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  Briefing  Room  03-14-94 
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4.  GLASS  INFORMATION  (continued) 


Exposure 

<  — 

Type 

Area 

1 

Shade 

-  Glass  Areas 
Type 
Area 

(sqft)  - 

2 

Shade 

Type 

Area 

3 

Sha( 

NE 

OoO 

0 

NA 

NA 

NA 

NA 

E 

0 . 0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

15.0 

1 

NA 

NA 

NA 

NA 

sw 

0.0 

0 

NA 

NA 

NA 

NA 

w 

15.0 

1 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 
5,  INTERNAL  LOADS 


SPACE  DATA 


PEOPLE 


%  Floor  Area  = 

;  sqft/person  = 

Schedule  No .  = 


600  sqft  Building  Wt,  * 

0.0  Total  People  = 

1  Activity  Level  = 


LIGHTING 


;  W/sqft  = 

Schedule  No .  = 

Fixture  Type  * 


OTHER  ELECTRIC:  W/sqft 

Schedule  No .  = 


1.60  Total  Watts 

5  Wattage  Mult . 

1  Recessed,  not  vented 


0.00 

2 


Total  Watts 


960 

1.20 


MISC.  SENSIBLE:  Load  =  0  BTU/hr  Schedule  No.  =  1 

MISC.  LATENT  :  Load  =  0  BTU/hr  Schedule  No.  =  1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Temp. 

Area  U-Value  Cooling  Heating 

(sqft)  ( BTU/hr /sqft/F)  (deg  F  or  %)  (deg  F  or  %) 


Walls  0.0  0.100  90.0  F  50.0  F 
Ceilings  0,0  0.100  90,0  F  50.0  F 
Floors  0.0  0.100  90.0  F  50.0  F 


INFILTRATION  GROUND  ELEMENT 

Cooling  :  0.10  CFM/sqft  =  60  CFM  Area  :  600.0  sqft 

Heating  :  0.15  CFM/sqft  =  90  CFM  Perimeter  :  75.0  ft 

Typical  :  0.10  CFM/sqft  =  60  CFM  Depth  :  0.0  ft 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  Office-1  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

1.  SPACE  NAME  =  Office-1 

rki(icicicicicicicicicific'kieicificicic‘kicicicieicikicicic'k'kificic'kicicieicieicicicicicic‘k‘kicic^icikikicieicicicic‘kicicicieic‘k‘kicicicic 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  1) 


Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net 

Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0»0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  L 

L 

0.030 

135.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Niomber  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  0.680  0.65  N 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

5.0 

1.0 

12.0 

36.0 

36.0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 
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4,  GLASS  INFORMATION  (continued) 


Exposure 

Type 

Area 

1 

Shade 

Type 

Area 

(sqrr;  — 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

W 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5,  INTERNAL  LOADS 

SPACE 

DATA  ; 

Floor  Area 

= 

13 

sqft  Building  Wt.  = 

L 

Ib/sqft 

PEOPLE  : 

sqft/person 

= 

377.5 

Total  People 

= 

0 

Schedule  No. 

1 

Activity  Level 

= 

2 

LIGHTING  ; 

W/sqft 

= 

24.62 

Total  Watts 

= 

320 

Schedule  No. 

5 

Wattage  Mult. 

1.20 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER 

ELECTRIC: 

W/sqft 

= 

0.00 

Total  Watts 

= 

0 

Schedule  No. 

= 

2 

MISC. 

SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

= 

1 

MISC. 

LATENT  : 

Load 

s 

0 

BTU/hr  Schedule  No. 

ss 

1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.100 

90.0  F 

50.0  F 

Ceilings 

0.0 

0.100 

90,0  F 

50.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.10 

CFM/sqft 

=  1  CFM 

Area  : 

0.0  sqft 

Heating  :  0.15 

CFM/sqft 

=  2  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.10 

CFM/sqft 

=  1  CFM 

Depth  : 

0.0  ft 

************************************************************************* 
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ic‘kicicicic'kic'kic‘kicic‘kicicicici(ic‘kicic'kicicicicicic‘kicickicicicic'kicicic‘k‘kicicicic‘kicicie‘kicic‘kic:kicrkicicicicicicicicieic'kicic 


1.  SPACE  NAME  =  Inproc.  Rm 

ic^icicic’k'kici(icicicicic'k'kicicic‘kicicicicicicicici(icic'k'k'kicic‘kic'kieicicicicicitrkicicicic4cicicicicicicicicicicicicicicicic'kicicicic 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  1) 

Weight 

Ext  color 

U-Value 

(Ib/sgft) 

(D,M,L) 

(BTU/hr/sqft/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net 

Wall  Areas  (sqft) - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

NA 

NA 

E 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

119.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 


.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

oof  1  L 

L 

0.030 

400.0 

*********  *  *  *****************************************************  **  ******* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1 


0.680 


0.65 


N 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 
Exten . 
(in) 

Shade 

1 

5.0 

1.0 

12.0 

36,0 

36,0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0,0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Inproc.  Rm  03-14-94 
Prepared  By  :  E.A<,C.  ,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 

4»  GLASS  INFORMATION  (continued) 


Exposure 


Type  1 

Area  Shade 


0,0  0 
0,0  0 
0,0  0 
0.0  0 
0.0  0 
15.0  0 

0.0  0 
0.0  0 
0.0  0 


Glass  Areas  (sqft) 
Type  2 

Area  Shade 


Type  3 


Shade 

Area 

Sha( 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

************************************************************************* 
5.  INTERNAL  LOADS 


SPACE  DATA 


PEOPLE 


LIGHTING 


Floor  Area  = 


:  sgft/person  = 
Schedule  No .  = 


:  W/sqft  = 

Schedule  No .  = 

Fixture  Type  = 


OTHER  ELECTRIC;  W/sqft 

Schedule  No .  = 


383  sqft  Building  Wt.  » 


0 . 0  Total  People 

1  Activity  Level 


2.09  Total  Watts  = 

2  Wattage  Mult.  = 

1  Recessed,  not  vented 


0.00 

2 


Total  Watts 


800 

1.20 


MISC.  SENSIBLE:  Load 
MISC.  LATENT  ;  Load 


0  BTU/hr  Schedule  No.  = 
0  BTU/hr  Schedule  No.  = 


************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces) 

Area  U-Value 

(sqft)  ( BTU/hr /sqft/F) 


Unconditioned  Space  Temp. 

Cooling  Heating 

(deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 


0.100 

0.100 

0.100 


90.0  F 
90.0  F 
90.0  F 


50.0  F 
50.0  F 
50.0  F 


INFILTRATION 

Cooling  :  0.10  CFM/sqft  = 
Heating  :  0.15  CFM/sqft  = 
Typical  ;  0.10  CFM/sqft  = 


GROUND  ELEMENT 
38  CFM  Area  : 
57  CFM  Perimeter  : 
38  CFM  Depth  : 


382.5  sqft 
20.0  ft 
0.0  ft 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Mens  Room  03-14-94 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  I  of  2 

************************************************************************* 

1.  SPACE  NAME  =  Mens  Room 

**********************************************************************^*^ 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =1) 


Weight  Ext  Color  U-Value 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F) 


Wall  Type  1  L  L  0.077 


< - Net  Wall  Areas  (sqft) - > 

Exposure  Wall  Type  1  Wall  Type  2  Wall  Type  3 


NE  0.0  NA  NA 

E  0.0  NA  NA 

SE  0.0  NA  NA 

S  0.0  NA  NA 

SW  0.0  NA  NA 

W  0.0  NA  NA 

NW  0.0  NA  NA 

N  0.0  NA  NA 


************************************************************************* 

3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 


Roof  1  L  L  0.030  225.0 


************************************************************************* 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  1) 


U-Value  Glass  Internal 

( BTU /hr /sqf  t /F )  Factor  Shades 


Glass  Type  1  0.680  0.65  N 


< - External  Shading  Information - - — > 

Window  Window  Reveal  Overhang  Overhang  Fin  Fin 

Height  Width  Depth  Height  Extension  Separation  Exten. 

(ft)  (ft)  (in)  (in)  (in)  (in)  (in) 


Shade  1  5.0  1.0  12.0  36.0  36.0  0.0  0.0 
Shade  2  8.0  4.0  0.0  0.0  0.0  0.0  0.0 
Shade  3  8.0  4.0  0.0  0.0  0.0  0.0  0.0 


************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Mens  Room  03-14-94 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 
4.  GLASS  INFORMATION  (continued) 


< — - - - — — - Glass  Areas  (sqft)  - — - ""•> 


Exposure 

Type 

Area 

1 

Shade 

Type 

Area 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

S 

0.0 

0 

NA 

NA 

NA 

NA 

sw 

0.0 

0 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************************************************************************* 


5,  INTERNAL  LOADS 


SPACE  DATA  : 

PEOPLE  : 

Floor  Area 

sqft/person 
Schedule  No. 

= 

212 

0.0 

1 

sqft  Building  Wt.  = 

Total  People 
Activity  Level 

L 

Ib/sqft 

0 

2 

LIGHTING  : 

W/sqft 

sr 

2.48 

Total  Watts 

= 

525 

Schedule  No. 

6 

Wattage  Mult . 

= 

1.00 

Fixture  Type 

= 

1 

Recessed ,  not  vented 

OTHER 

ELECTRIC : 

W/sqft 

0.00 

Total  Watts 

= 

0 

Schedule  No. 

= 

2 

MISC. 

SENSIBLE; 

Load 

rr 

0 

BTU/hr  Schedule  No . 

= 

1 

MISC. 

LATENT  : 

Load 

=; 

0 

BTU/hr  Schedule  No. 

1 

************************************************************************* 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Area  U-Value 

(sqft)  ( BTU/hr /sqft/F) 

Unconditioned 
Cooling 
(deg  F  or  %) 

Space  Temp. 
Heating 
(deg  F  or  %) 

walls  0.0 
Ceilings  0.0 
Floors  0 . 0 

0.100 

0.100 

0.100 

90.0  F 

90.0  F 

90.0  F 

50.0  F 
50,0  F 
50.0  F 

INFILTRATION 

Cooling  :  0.10  CFM/sqft  = 
Heating  :  0.15  CFM/sqft  = 
Typical  :  0.10  CFM/sqft  = 

21  CFM 

32  CFM 

21  CFM 

GROUND  ELEMENT 

Area  : 
Perimeter  ; 
Depth  ; 

212.0  sqft 
0.0  ft 
0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Womens  Room  03-14-94 

Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA  6063092204 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

1.  SPACE  NAME  =  Womens  Room 

icicicicicicicicicicicicicicieieicicicicicicicicicrkic'k-kic^ic-k'k'k-kic’kicic-kicicicic'kic’k-kicicicicic'kie-kicicrkic-k'k'kic'kicicieicic’k'k 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

( Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

L 

L 

0.077 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

NA 

NA 

£ 

0.0 

NA 

NA 

SE 

0.0 

NA 

NA 

S 

0.0 

NA 

NA 

SW 

0.0 

NA 

NA 

W 

0.0 

NA 

NA 

NW 

0.0 

NA 

NA 

N 

0.0 

NA 

NA 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  L 

L 

0.030 

47.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Nvimber  of  Glass  Types  =  1) 


U-Value  Glass  Internal 


(BTU/hr/sqft/F) 

Factor 

Shades 

Glass  Type 

1 

0.680 

0.65 

N 

al  Shading 
Overhang 
Height 
(in) 

Window 

Height 

(ft) 

Window 

Width 

(ft) 

x!iX  u6jrn 

Reveal 

Depth 

(in) 

j.  Kjj-  lua  ux  wii 

Overhang  Fin 

Extension  Separation 
(in)  (in) 

Fin 
Exten i 
(in) 

Shade 

1  5.0 

1.0 

12.0 

36.0 

36.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  Womens  Room  03-14-94 
Prepared  By  :  E.A.C. ,  P.C.  Burke,  VA  6063092204 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
************************************************************************* 


4.  GLASS  INFORMATION  (continued) 

< - 

-  Glass  Areas 

(sqft)  - 

— — 

> 

Type 

1 

Type 

2 

Type 

3 

Exposure 

Area 

Shade 

Area 

Shade  Area 

Shade 

NE 

0.0 

0 

NA 

NA 

NA 

NA 

E 

0.0 

0 

NA 

NA 

NA 

NA 

SE 

0.0 

0 

NA 

NA 

NA 

NA 

s 

0,0 

0 

NA 

NA 

NA 

NA 

SW 

0.0 

0 

NA 

NA 

NA 

NA 

w 

0.0 

0 

NA 

NA 

NA 

NA 

NW 

0.0 

0 

NA 

NA 

NA 

NA 

N 

0.0 

0 

NA 

NA 

NA 

NA 

H 

0.0 

0 

NA 

NA 

NA 

NA 

************ 

************************************************************* 

5.  INTERNAL 

LOADS 

SPACE  DATA 

Floor  Area 

=  42 

sqft 

Building  Wt.  = 

L 

Ib/sqft 

PEOPLE 

9 

sgft/person 

^  377.5 

Total  People 

S= 

0 

Schedule 

No. 

-  1 

Activity  Level 

2 

LIGHTING 

• 

9 

W/sgft 

=  1.79 

Total  Watts 

= 

75 

Schedule 

No. 

=  6 

Wattage  Mult. 

!• 

00 

Fixture 

Type 

=  1 

Recessed,  not  vented 

OTHER  ELECTRIC: 

W/sqft 

=  0.00 

Total  Watts 

= 

0 

Schedule 

No. 

=  2 

MISC.  SENSIBLE:  Load  =  0  BTU/hr  Schedule  No.  =  1 

MISC,  LATENT  :  Load  =  0  BTU/hr  Schedule  No.  =  1 

************************************************************************* 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Temp. 

Area  U-Value  Cooling  Heating 

(sqft)  (BTU/hr/sgft/F)  (deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 

0.0 

0.0 

0.0 

0.100 

0.100 

0.100 

90.0 

90.0 

90.0 

F 

F 

F 

50.0  F 
50.0  F 
50.0  F 

INFILTRATION 
Cooling  :  0.10 
Heating  :  0.15 

CFM/sqft  = 

4  CFM 

GROUND  ELEMENT 
Area  : 

1,510.0  sqft 

CFM/sqft  = 

6  CFM 

Perimeter 

• 

• 

122.0  ft 

Typical  :  0.10 

CFM/sqft  = 

4  CFM 

Depth 

• 

• 

0.0  ft 

************************************************************************* 


Base  Building  Simulation  Data 


02-15-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #1253  -  FORT  A.P.  HILL 
Site  ;  FORT  A.P.  HILL,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sqft)* 


Cooling  Loads  *  168,225  33.645 

Heating  Loads  *  13,154  2.631 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< — 

- Site 

Energy  - > 

- Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft) 

Air  System  Fans 

24,338 

4.868 

24,834 

4.967 

Cooling  Plants 

72,977 

14.595 

74,467 

14.893 

Heating  Plants 

11,802 

2.360 

12,043 

2.409 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

109,117 

21.823 

111,344 

22.269 

Lights 

117,545 

23.509 

119,944 

23.989 

Other  Electric 

42,081 

8.416 

42,939 

8.588 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn .  Hot  Water 

11,985 

2.397 

12,230 

2.446 

»  Non -HVAC  Total 

171,611 

34.322 

175,113 

35.023 

»  GRAND  TOTAL 

280,728 

56.146 

286,457 

57.291 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2 .  Source  enerw  accounts  for  electrical  generating 
inefficiencies.  For  this  study; 

Electric  generating  efficiency  =  98.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  “  5,000  sgft 

Conditioned  floor  area  3,660  sqft 

4.  Annual  cooling  load  is  the  sxam  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


ENERGY  BUDGET  <B> 

Building  :  #1253  -  FORT  A.P.  HILL  02-15-94 

Site  :  FORT  A.P.  HILL,  Virginia  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sqft)* 


Cooling  Loads  *  168,225  33.645 

Heating  Loads  *  13,154  2.631 


************************************************************************ 
TABLE  2.  ENERGY  BY  ENERGY  COMPONENT 


< - Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Electric 

109,117 

21.823 

111,344 

22.269 

Natural  Gas 

0 

0.000 

0 

0,000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

Remote  Cooling 

0 

0.000 

0 

0.000 

»  HVAC  Total 

109,117 

21.823 

111,344 

22.269 

Electric 

171,611 

34.322 

175,113 

35.023 

Natural  Gas 

0 

0.000 

0 

0.000 

Fuel  Oil 

0 

0.000 

0 

0.000 

Propane 

0 

0.000 

0 

0.000 

Remote  Heating 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

171,611 

34.322 

175,113 

35.023 

»  GRAND  TOTAL 

280,728 

56.146 

286,457 

57.291 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed . 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  98.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,000  sqft 

Conditioned  floor  area  =  3,660  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


L 


St^id  Alone  Enei^  Conseivation  Opponitnities 


The  list  of  ECO's  discussed  at  the  interim  review  meeting  were  analyzed  to  determined  if  any  of  the  ECO's  were  applicable  to 
i^ftudy  building.  The  ECO's  listed  below  are  applicable  for  this  study  building.  Each  ECO  was  simulated  as  a  stand  alone 
ZCT?  so  that  a  ranking  could  be  determined  based  on  the  ascending  order  of  SIR's  and  the  simple  payback  periods.  If  the 
ilR's  were  greater  than  1.25  and  the  simple  payback  was  about  10  years  for  the  stand  alone  ECO  ,  then  the  ECO  was  selected 
or  further  study  and  synergistic  effects  were  then  taken  into  account. 


rhe  Following  ECO's  have  been  arranged  according  to  their  SIR's.  ECO's  with  SIR's  greater  than  1.25,  and  a  simple  payback 
leriod  of  about  10  years,  were  then  selected  for  further  evaluation  (Synergistic  Effects).  These  ECO's  only  apply  to  Building 
,253 


Stand  Alone  ECO's  (No  Synergistic  Effects) 


ICO 

Construction 

Cost 

Energy  Savings 
(Mbtu) 

$  Savings 

Simple 

Payback 

SIR 

^ow  Flow  Shower  Heads 

45 

11.2 

231 

0.19 

67.59 

3ccupancy  Sensors 

900 

31.0 

573 

1.57 

7.52 

^32  T-8  Lighting  System 

2,700 

73.6 

1,358 

1.99 

5.95 

Energy  Savings  Fluor.  Lamps 

1,000 

23.7 

438 

2.28 

5.17 

Compact  Fluor.  Lights 

300 

6.93 

127 

2.36 

5.04 

Delight  Dimming  Controls 

1,600 

17.2 

318 

5.03 

2.35 

Exit  Sign  Retrofit 

800 

5.38 

150 

5.3 

1.47 

Economizer  Controls 

5,000 

24.0 

444 

11.2 

0.75 

Vater  Heater  Controls 

85 

.112 

3 

28 

0.48 

A0project\92008\calc\1253eco,tbl 


Low  flow  Shower  Hea& 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  FortA.P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 

DISCRETE  PORTION  NAME:  Low  Flow  Shower  Heads 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS 


PROJECT  NO.:  DACA  31-89-C-0198 

FISCAL  YEAR:  1994 


PREPARER:  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+IB+IC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S) 

SOURCE  $/MBTU(1)  MBTUA'R(2) 


ANNUAL $ 
SAVINGS(3) 


A.  ELEC  $20.67 

B.  DIST  $5.69 

C.  RESID 

D.  NG 

E.  LPG  $7.76 

F.  COAL 

G.  SOUR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L.  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


11.2  $ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

11  $ 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


232 


232 


DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 


14.65  $  3.392 

17.70  $ 

$ 

$ 

20.60  $ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  3,392 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 


d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)COST{-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

U)prc4e<^2008Nedp\12S3syne.v«b^ 


0.22  YEARS 
$3,392 
67.59 
24.39% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


SUMMARY:  Low  Flow  Shower  Heads 


QUANTITY  MATERIAL 
ITEM  NO.  iMEASl  UNIT  I  COST 


Building  1253 


LABOR 


COST 


TOTAL 

COST 


Low  Flow  Shower  Heads 


25.00 


25  7.00 


SUB-TOTAL 


0projec1\92008\eost\l 253cstwql 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994  SHEET  2  OF  2 

PROJECT :  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Viipinia 

AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Low  Flow  Shower  Heads 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  ImEAsI  unit  I  COST  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


(^ject\92008\cos1\l  253cstwql 


j  engineering 

/Applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANM.YSIS 


Sheet 


of 


By:  -JS 


1^9^  “S  W  euLOS  -  Aom\>o 


Project:  Fort  A.  P.  Hill  ESOS 


Date:  2-28-94 


Contract  No.:  DACA  31-89-C-0198 


EAC  Project  No.:  92008 
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Engineering 

Applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet  of 


By: 


Project:  Fort  A.  P.  Hill  ESOS 


Date:  2-28-94 


Contract  No.:  DACA  31-89-C-0198 


EAC  Project  No.:  92008 


_  20. 


-5  A/I  ^^^■ 


1  p.or  fbLC^ 


5=  .06  2.Z  Merrnjvp/p+^^  11) S’©:? 
^  26  .^1/ 
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Occupancy  Senson 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGlOh 

PROJECT  TITLE;  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Occupancy  Sensors 

ANALYSIS  DATE;  January  1994  ECONOMIC  LIFE  (YRS  15 


PROJECT  NO.;  DACA  31-89-C-01 98 

FISCAL  YEAR;  1994 


PREPARER:  JJS 


1.  INVESTMENT  COSTS; 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


$  900 

$  50 

$  54 

$  1,004 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

SOURCE 


COST  SAVING(S) 
$/MBTU(1)  MBTU/YR(2) 


A.  ELEC 

B.  DIST 

C.  RESID 

D.  NG 

E.  LPG 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L.  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


$20.67 

$5.69 


$7.76 


31.0 


31 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


$ 

$ 

$ 


SAVINGS{+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ANNUAL  $ 
SAVINGS(3) 

641 


DISCOUNT 

FACTOR(4) 

11.77 

13.83 


15.34 


641 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


DISCOUNT 

FACTOR(3) 


$ 

$ 

$ 

$ 


DISCOUNTED 

SAVINGS(5) 

7.542 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


7.542 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


$^.004 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\0projed\92008tecip\1 253syne.wb1 


1.57  YEARS 
$7,542 
7.52 
14.97% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enaineerina  AoDlications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occupancy  Sensors 
ITEM  I  ? 


Building  1253 


QUANTITY  I  MATERIAL 
"no  IMEASI  UNIT  I  COST 


LABOR _  TOTAL 

UNIT  I  COST  1  COST 


Occupancy  Sensors- 
Infrared  Wall  Switch 


77.00 


616  7.00 


SUB-TOTAL 


0pioj$ct\9200i\cosAl  253cst  wq  1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT :  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occupancy  Sensors 


QUANTITY  MATERIAL _ LABOR _  TOTAL 

NO.  IMEAS  UNIT  |  COST  UNIT  I  COST  I  COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


0project\92008\cost\l 253csLwql 


02-17-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  125 3 -Occupancy  Sensors 
Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft) 

* 

Cooling  Loads  * 
Heating  Loads  * 

148,372 

16,016 

29.680 

3.204 

************************************************************************ 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< -  Source 

(kBTU) 

_ 

< 

Component 

(kBTU) 

rjiisjrgy  — — — — ^ 

(kBTU/sqft)* 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 

Pumps 

21,655 

64,603 

14,310 

0 

4.332 

12,923 

2,863 

0,000 

22,795 

68,004 

15,064 

0 

4.560 

13,603 

3.013 

0.000 

»  HVAC  Total 

100,569 

20,118 

105,862 

21,177 

Lights 

Other  Electric 

Misc.  Electric 

Dorn .  Hot  Water 

94,597 

42,504 

0 

11,985 

18,923 

8,503 

0,000 

2,398 

99,576 

44,741 

0 

12,616 

19,919 

8,950 

0 . 000 
2.524 

»  Non-HVAC  Total 

149,087 

29.823 

156,933 

31.393 

»  GRAND  TOTAL 

249,655 

49.941 

262,795 

52.570 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  95.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  —  4 , 999  sqf t 

Conditioned  floor  area  ^  3 , 659  sgft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plamt  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Compact  Fluorescent  lights 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  En^gy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Compact  Fluorescent  Lights 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS 


REGION:  3 


15 


PROJECT  NO.:  DACA  31-a9»C-0198 
FISCAL  YEAR: 


PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST{-): 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct 


ENERGY 

SOURCE 


A.  ELEC 

B.  DIST 

C.  RESID 

D.  NG 

E.  LPG 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 
L  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


COST 

SAVING(S} 

ANNUAL! 

DISCOUNT 

DISCOUNTED 

WWBTU{1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS{5) 

$20.67 

6.9 

$  143 

11.77 

$ 

1,666 

$5.% 

$ 

13.83 

$ 

$ 

$ 

$ 

$ 

$7.76 

$ 

15.34 

$ 

ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST(.)(1) 


YEAR  OF 
OCCUR.  (2) 


$ 

$ 

$ 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


3,  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


143 


DISCOUNT 

FACTOR(3) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


$ 

$ 

$ 

$ 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


1,^ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

lOpraM^B2OO0Ue%>^12S3cynt.1Nb1 


234  YEARS 
$1,6^ 

5.04 

11.84% 


CONSTRUCTION  COST  ESTIMATE 

PROJECT;  Energy  Savings  Oppurtunity  Survey 


PREPARED:  March  1994 


SHEET  1 


CONTRACT  NO.:  DACA  31-89-C-0198 


OF  2 


LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008  ESTIMATOR:  JS  PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. _ CHECKED  BY:  VP _ FINAL:  X 


SUMMARY:  Install  Compact  Fluorescent  Lights 


QUANTITY 

MATERIAL 

LAI 

30R 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Building  1253 

Replace  Incandescent 

Lighting  W/Compact  FI 

1 5  Watt  Compact  FI  (LEL1 5) 

4 

EA 

25.00 

100 

0.50 

2 

102 

18  Watt  Quad  FI.  (LCFP18) 

4 

EA 

23.00 

92 

0.50 

2 

94 

SUB-TOTAL 

192 

4 

196 

Oprojec^OOSNoostM 253cstwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.; 

AE:  Enaineerinq  Applications  Consultants.  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.: 

DACA  31-89-C-0198 

ESTIMATOR:  JS 
CHECKED  BY:  VP 

PRELIM: 

FINAL:  X 

SUMMARY:  Install  Compact  Fluorescent  Lights _ 


QUANTITY  MATERIAL  LABOR 

ITEM  NO.  IMEASI  UNIT  |  COST  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


TOTAL 

COST 


MARK=UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0project\9200S\cost\I 253(»Lwq  1 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 

Sheet  _  of  . 

By:  _ 

PLt>t>e  2-i^V>Vs>  ^g.‘£.TgooM^ 

Project:  Fort  A.  P.  Hill  ESOS  Date:  2-28-94 

Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 

E:A  i^STTi y->6^  wlZ"^SW  \n6.-fiwo 

UA-M 
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Engineering 

Applications 

(Consultants 

A  Professional 
Corporation 


^A<A  LOlr  ' 


02-17-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #1253  -  FORT  A.P.  HILL 
Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

icicic'kic'k-kicicicicic'kic'kiciciic'k'kic'k’kicie’k'ki^’kic-kic'k’kiciic'k'k^k^k'kitic-kieic'kicie'k^^it'kic'ki^'kitik^ic'k’k-k’kit’kicieitic 

TABLE  1.  ANNUAL  LOADS 


Component  (kBTU)  (kBTU/sgft)* 


Cooling  Loads  * 
Heating  Loads  * 


TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


164,608  32,922 

11,793  2.359 


< - Site  Energy - >  < - Source  Energy  - - > 


Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 

Pumps 

23,900 

71,456 

10,760 

0 

4.780 

14.291 

2.152 

0.000 

25,158 

75,217 

11,327 

0 

5.032 

15.043 

2 . 265 
0.000 

»  HVAC  Total 

106,117 

21.223 

111,702 

22.340 

Lights 

Other  Electric 

Misc.  Electric 

Dorn.  Hot  Water 

113,618 

42,081 

0 

11,985 

22.724 

8.416 

0.000 

2.397 

119,597 

44,295 

0 

12,616 

23.919 

8,859 

0.000 

2.523 

»  Non-HVAC  Total 

167,684 

33.537 

176,509 

35.302 

»  GRAND  TOTAL 

273,800 

54.760 

288,211 

57.642 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  95.0  % 

3 .  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  “  5,000  sqft 

Conditioned  floor  area  =  3,660  sqft 

4 .  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

^  *****************************  *************************ii(?**************** 


iKI 


Eneisy  Savings  Fluorescent  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME;  Er^rgy  Savings  Fluorescent  Lamps 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS 


REGION:  3 


15 


PROJECT  NO.;  DACA  31-^C-O190 
FISCAL  YEAR: 


PREPARER:  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (^)/COST{-): 


$  1,000 

$  55 

$  60 

$  1,115 


$1,115 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS^  Oct  1^ 


ENERGY 

SOURCE 


A.  ELEC 

B.  DIST 

C.  RESID 

D.  NG 

E.  LPG 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 
L  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR(2) 

SAV1NGS(3) 

FACTOR(4) 

SAVINGS^) 

$20.67 

22.8 

$  471 

11.77 

$ 

5,547 

$5.69 

$ 

13.83 

$ 

$ 

$ 

$ 

$ 

$7.76 

$ 

15.34 

$ 

23 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


471 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


5,547 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 


c. 

d.  TOTAL 


SAVINGS(+) 

COST(-)(1) 

$ 

$ 

$ 


YEAR  OF 
OCCUR.  (7) 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  {3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\S|in#eftB2OO8\M0\1^3synt.«v61 


237  YEARS 
$5,547 
4.97 
11.74% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION;  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.;  92008 

AE:  Enaineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY;  VP 


PRELIM; 
FINAL:  X 


SUMMARY:  Enerqv  Saving  Fluor.  Lamps 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  IMEAS  UNIT  I  COST  UNIT  I  COST 


Building  1253 
Install  35  Watt  Energy 

Saving  Fluor.  Lamps  144  EA  3.45  497  1.50  216 


TOTAL 

COST 


SUB-TOTAL 


0i>roject\92008Vco6tM2S3cstwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION;  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.; 

AE;  Engineering  Applications  Consultants,  P.C. 


PREPARED;  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.;  DACA  31-89-C-0198 


ESTIMATOR;  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Energy  Saving  Fluor.  Lamps 


QUANTITY 

ITEM  NO  IMEAS 


SUBTOTAL  PREVIOUS  PAG 


MATERIAL  LABOR  TOTAL 

COST  UNIT  I  COST  I  COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


0pn3ject\92008\eost\1253csLwql 


ENERGY  BUDGET  <A> 

Building  :  1253-34W  En.Sav  w/syn.  02-17-94 

Site  ;  FORT  A.P.  HILL,  Virginia  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1,  ANNUAL  LOADS 


Component  ( kBTU )  ( kBTU /sgf t ) * 


Cooling  Loads  *  135,602  27.126 

Heating  Loads  *  16,927  3.386 


^  ^  Vc  *  ^  ^  ^  *  :llr  lilr  *  *  liir  :llr  *  ilir  *  ^  illr  *  iNr  lit  ^ 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


<— 

Component 

- Site 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

< -  Source 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

Air  System  Fans 

19,935 

3.988 

20,984 

4.198 

Cooling  Plants 

59,290 

11.860 

62,411 

12.485 

Heating  Plants 

11,646 

2.330 

12,259 

2.452 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

90,871 

18.178 

95,654 

19.135 

Lights 

81,518 

16.307 

85,808 

17.165 

Other  Electric 

42,504 

8.503 

44,741 

8.950 

Misc .  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

11,985 

2.398 

12,616 

2.524 

»  Non-HVAC  Total 

136,008 

27.207 

143,166 

28.639 

»  GRAND  TOTAL 

226,879 

45.385 

238,820 

47.773 

*  Notes:  1.  Site  energy  is  the  actual  energy  consvimed. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study; 

Electric  generating  efficiency  =  95.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,999  sqft 

Conditioned  floor  area  =  3,659  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sxim  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Exit  Sign  Retrofit 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 

DISCRETE  PORTION  NAME:  Exit  Sign  Retrofit 

ANALYSIS  DATE:  January  1 994  ECONOMIC  LIFE  (YRS 

1.  INVESTMENT  COSTS: 


REGION:  3  PROJECT  NO.:  DACA31-89-C-0198 

FISCAL  YEAR:  1994 

15  PREPARER:  JJS 


A.  CONSTRUCTION  COST  j 

B.  SlOH  j 

C.  DESIGN  COST  j 

D.  TOTAL  COST  (1A+1B+1C)  j 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S)  ANNUALS 

SOURCE  $/MBTU(1)  MBTUA'R(2)  SAVINGS(3) 

A.  ELEC  $20.67  5.4  $  111 

B.  DIST  $5.69  $ 

C.  RESID  S 

D.  NG  $ 

E-  LPG  $7.76  $ 

F.  COAL  5 

G.  SOLAR  5 

H.  GEOTH  j 

I.  BIOMA  $ 

J.  REFUS  $ 

K.  WIND  ^ 

L.  OTHER  5 

M.  DEMAND  SAVINGS  $ 

N.  TOTAL  s  «  ill 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 

SAVINGS(5) 


3.  NON  ENERGY  SAVINGS  (♦)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


SAVINGS(+) 

COST(-)(1) 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


d.  TOTAL 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5f1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

UproiMl\B2008WG^12S3cy^ 


8.02  YEARS 
$1,309 
1.47 
Z69% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION;  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Exit  Sign  Retrofit 


ITEM 


Building  1253 

Battery  Backup  LED  Exit 

Sign  Replacement  Fixtures 


imm 


MATERIAL 


COST 


R 


COST 


TOTAL 

COST 


125.00 


500  25.00 


SUB-TOTAL 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants.  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Exit  Sian  Retrofit 


QUANTITY  MATERIAL  I  LABOR _ I  TOTAL 

"no!  IMEAsI  unit  I  cost  unit  I  COST  I  COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


0pioject\S^()0S\co5t\1253cstwql 


LiaiTING  CALCULATION  WORKSHEET  CLIEWt  FOdr  ^,P\^\LL  BUILDING:  ^ 


Cost  $ _  X _  «  $ _  Payback  =  _  years 


Replace  Exiting  Fluorescent  Flxtiues  wifli  Eneigy  Effiecient  Fixtures,  Ballast  and  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31 08 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Replace  Existif>g  Fluorescent  Fixtures  v^h  Energy  Efficient  Fixtures,  Ballast  and  Lamps 


ANALYSIS  DATE:  January  1994 


ECONOMIC  LIFE  (YR 


15 


PREPARER:  JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B^1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


4,080 

224 

245 

4,549 


$4,549 


2.  ENERGY  SAVINGS  (+)/COST{.): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAViNGS(5) 

A.  ELEC 

$20.67 

39.7 

$  821 

11.77 

$ 

9,658 

B.  DIST 

$5.69 

$ 

13.83 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

15.34 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

40 

$  821 

$ 

9,658 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (4-/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST(-)(1) 


YEAR  OF 
OCCUR.  (2) 


DISCOUNT 

FACTOR(3) 


DISCOUNTED  SAV¬ 
IN  GS(+)COST(-)(4) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  {3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

V0prG#et\62008\Ktp\1 253«yFW.wb1 


5.54  YEARS 
$9,658 
2.12 
5.35% 


/jfj 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR;  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast  and  Lamps 


QUANTITY  MATERIAL _ LABOR  TOTAL 

ITEM  NO.  ImEAS  unit  I  COST  UNIT  I  COST  COST 


Building  1253 


F32T-8  Lighting  Retrofit 


Two  Lamp  Fixtures 
Ballast- 

Four  Lamp  Fixtures 
Bailast- 

F32T-8  Lamps 


SUB-TOTAL 


0projecn920(j8\cost\1233cstwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerina  Applications  Consultants,  P.C. _ 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL;  X 


SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast  and  Lam 


QUANTITY  MATERIAL  _ _ _ ^ 

item  I  NO.  IMEASI  UNIT  I  COST  I  UNIT  I  COST  I  COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


L&ngineering 

^applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet  _  of  ____ 

By:  ^  S 

T-  8  ^e-PLA  1— _ 

Project:  Fort  A.  P.  Hill  ESOS  Date:  2-28-94 

Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 

FHd  TiZ.  WrTW'  p?zr-0 

"Cx  ^^7  e-\e.crra-o  o  1  c  'T‘~  Y.  A.>  P  (Z  UA^ps* 

Co-^T?  Ft><.  gLgcreoA-<\o 

- -  ft-r-  ■  -t.. 


*4  L-AKAf 

P 1  X-tV-iC  £. 

^  33.00 

'Z-  Z  rtrv.'p 

ur-c 

F  32.r-S 

\.^o 

: 

SrEve 

£.KiV  1  (2-DiO  L 

ak»  ,  VA 

0^3>  ZZiP-  35^^ 


02-17-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #l253-T-8  Lights  w/Syn. 

Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

124,585 

24.922 

Heating  Loads  * 

18,156 

3.632 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< 

- Site 

Energy - - — > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

18,548 

3.710 

19,525 

3.906 

Cooling  Plants 

54,655 

10,933 

57,532 

11.509 

Heating  Plants 

12,380 

2.476 

13,032 

2,607 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

85,584 

17,120 

90,088 

18.021 

Lights 

69,894 

13,982 

73,573 

14.718 

Other  Electric 

42,504 

8.503 

44,741 

8.950 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn .  Hot  Water 

11,985 

2.398 

12,616 

2.524 

»  Non-HVAC  Total 

124,384 

24.882 

130,931 

26.191 

»  GRAND  TOTAL 

209,968 

42.002 

221,019 

44.213 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =*  95.0  % 

3 .  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,999  sgft 

Conditioned  floor  cirea  =  3,659  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  stun  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Economizer  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill,  Wginia  REGION'  3 

PROJECT  TITLE;  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Economizer  Controls 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  10 


PROJECT  NO.:  DACA31-89-C-0196 

FISCAL  YEAR:  1994' 


PREPARER:  JJS 


1.  INVESTMENT  COSTS; 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+IB-^IC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

Z  ENERGY  SAVINGS  (■^)/COST(-): 


$  5,000 

$  275 

$  300 

$  5,575 


$5,Sre 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

SOURCE 

$/MBTU(1) 

MBTUrrR(2) 

A.  ELEC 

$20.67 

24.0 

$ 

B.  DIST 

$5.69 

$ 

C.  RESID 

$ 

D.  NG 

$ 

E.  LPG 

$7.76 

$ 

F.  COAL 

$ 

G.  SOLAR 

$ 

H.  GEOTH 

$ 

1.  BIOMA 

$ 

J.  REFUS 

$ 

K.  WIND 

$ 

L  OTHER 

$ 

M.  DEMAND  SAVINGS 

$ 

N.  TOTAL 

24 

$ 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (•^/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-){1)  OCCUR.  (2) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

496 

8,39 

$ 

4,162 

9.48 

$ 

$ 

$ 

15.34 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

486  $  4.162 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3'f3A't-(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

V8pn3iM;nB200eWcip\f2S3«ym.wb1 


11.24  YEARS 
K162 
0.75 
-3.00% 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

CONTRACT  NO.: 

DACA  31-89-C-0198 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

ESTIMATOR:  JS 

PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Economizer  Controls 

1  QUANTITY 

MATERIAL 

LABOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Building  1253 

Ductwork 

125 

LBS 

0.48 

60 

2.18 

273 

333 

24x24  O.A.  Louver 

4 

SF 

35.00 

140 

7.35 

29 

169 

28x8  Dampers 

4 

EA 

147.00 

588 

34.00 

136 

724 

Economizer  Control  Package 

2 

EA 

75.00 

150 

50.00 

100 

250 

Enthalpy  Sensor 

1 

EA 

95.00 

95 

30.00 

30 

125 

2450  cfm  Exhaust  Fan 

1 

EA 

275.00 

275 

150.00 

150 

425 

Control  Wiring 

125 

LF 

0.17 

21 

0.42 

53 

74 

Damper  Motor  Actuator 

2 

EA 

250.00 

500 

26.00 

52 

552 

24x24  Return  Registers 

3 

EA 

65.00 

195 

18.75 

56 

251 

Motor  Starter  in  Nema 

One  Enclosure 

1 

EA 

150.00 

150 

130.00 

130 

280 

3/4"  Conduit  (EMT) 

150 

LF 

0.50 

75 

1.61 

242 

317 

#12  THHN  Wiring 

150 

LF 

0.059 

9 

0.19 

29 

38 

SUB-TOTAL 

2,258 

1,280 

3,538 

0project\5^008\cost\1253cstwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-01 98 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


QUANTITY  MATERIAL  LABOR 


NO.  MEAS  UNIT  COST  UNIT  COST 


TOTAL 

COST 


SUBTOTAL  PREVIOUS  PAG 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0project\92()0S\cost\l 253cstwql 


02-17-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  1253-  Economizer  Control 
Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

112,380 

13,832 

22.476 

2.766 

******************************************************************^^^^^jf 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< 

Energy  — - — > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

17,673 

3.535 

18,603 

3.721 

Cooling  Plants 

48,570 

9.714 

51,126 

10.225 

Heating  Plants 

12,336 

2.467 

12,985 

2.597 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

78,579 

15.716 

82,715 

16.543 

Lights 

113,618 

22.724 

119,597 

23.919 

Other  Electric 

42,081 

8.416 

44,295 

8.859 

Misc .  Electric 

0 

0.000 

0 

0.000 

Dorn .  Hot  Water 

11,985 

2.397 

12,616 

2.523 

»  Non-HVAC  Total 

167,684 

33.537 

176,509 

35.302 

»  GRAND  TOTAL 

246,263 

49.253 

259,224 

51.845 

*  Notes:  1.  Site  energy  is  the  actual  energy  constimed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  95.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,000  sqft 

Conditioned  floor  area  =  3,660  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

ieic-kicicicicicic^icicicicicicicicic'krkicie^kikicicic-kicicicic-krkic-kicicicicieicicicic'kicicicicicicicie'kicicicicicicicicicicicicieiticic 


Daylight  Dimming  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  Hill.  Virginia  rEG,On..  3  PROJECT  NO. 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Daylight  Dimming  Controls 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER:  JJS 


DACA  31-89.<^4)198 
FISCAL  YEAR:  1994 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 

DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 

11.77  S  1,508 

13.83  $ 

$ 

$ 

15.34  $ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$  1,508 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


ENERGY  COST 


SOURCE 

$/MBTU(1) 

A.  ELEC 

$20.67 

B.  DIST 

C.  RESID 

D.  NG 

$5.69 

E.  LPG 

F.  COAL 

G.  SOUR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 

L  OTHER 

$7.76 

M.  DEMAND  SAVINGS 

N.  TOTAL 

SAVING(S)  ANNUAL  $ 

MBTU/YR(2)  SAVINGS(3) 

6.2  $  128 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

6  $  128 


$  1,600 

$  88 

S  96 

$  1,784 


$1,784 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

SAVINGS(+)  YEAR  OF  DISCOUNT  DISCOUNTED  SAV- 

COST(-)(1)  OCCUR.  (2)  FACTOR(3)  INGS(+)COST(-)(4) 


$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bcl1/ECONOMIC  LIFE)); 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

^0prajtcftB2008WGip\12S3ffym 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


13.92  YEARS 
$1,508 
0.85 
-1.16% 


CONSTRUCTION  COST  ESTIMAT 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enqineetinq  Applications  Consultants,  P.C. 


March  1994 


SHEET  1  OF  2 


CONTRACT  NO.'  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Davliqhtina  Dimminq  Controls 


QUANTITY 

ITEM  NO. 


Building  1253 

Daylight  Dimming  Controls 


MATERIAL 


COST 


LABOR 


UNIT  COST 


TOTAL 

COST 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION;  Fort  A.P.  Hill.  Virginia 
AE  PROJECT  NO.; 

AE;  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Davlighting  Dimming  Controls 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  IMEASI  UNIT  |  COST  UNIT  I  COST 


SUBTOTAL  PREVIOUS  PAG 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0project\92008\costM  253cstwq  1 


02-'17-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  12 5 3 -Daylight  Dimming 
Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  ;  E.A.C, ,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

120,498 

24.104 

Heating  Loads  * 

18,275 

3.656 

*********************  ***********llf******************************1*P*^****** 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< 

- Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

17,863 

3.573 

18,803 

3.761 

Cooling  Plants 

52,948 

10.592 

55,734 

11.149 

Heating  Plants 

12,409 

2.482 

13,062 

2.613 

Pximps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

83,220 

16.647 

87,600 

17.524 

Lights 

66,124 

13.227 

69,604 

13.924 

Other  Electric 

42,504 

8.503 

44,741 

8.950 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

11,985 

2.398 

12,616 

2.524 

»  Non-HVAC  Total 

120,614 

24.128 

126,962 

25.397 

»  GRAND  TOTAL 

203,834 

40.775 

214,562 

42.921 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  95.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  *  4,999  sqft 

Conditioned  floor  area  =  3,659  sqft 

4.  Annual  cooling  load  is  the  s\m  of  all  cooling  plemt 
loads . 

5.  Annual  heating  load  is  the  stun  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Shut  Down  Eneisy  to  Hotwater  Beaten  or  Modify  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
WITH  SYNERGISTIC  EFFECTS 


LOCATION:  Fort  A.P.  HBI.  Virginia  REGION:  3  PROJECT  NO 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 

DISCRETE  PORTION  NAME:  Shut  Down  Energy  to  Hotwater  Heaters  or  Modify  Controls 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  {1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAV1NGS(5) 

A.  ELEC 

$20.67 

0.2 

$  3 

14.65 

$ 

45 

B.  DIST 

$5.69 

$ 

17.70 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

2Q.60 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

0 

$  3 

$ 

45 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1 )  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAV1NGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-K4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C); 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

VOproiMt\82006\Mip\12S3«ym.wb1 


30.57  YEARS 
$45 
0.48 
-3.76% 


DACA31-89-C-0198 
FISCAL  YEAR:  1994 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR;  JS 
CHECKED  BY;  VP 


PRELIM; 
FINAL:  X 


SUMMARY:  Shut  Down  Energy  to  Hotwater  Heaters  or  Modify  Controls 


QUANTITY  MATERIAL _ LABOR 

_ ITEM _  NO.  IMEAS  UNIT  I  COST  UNIT  I  COST 


Building  1253 


TOTAL 

COST 


Water  Heater  Timer 


EA  40.00 


40  18.25 


SUB-TOTAL 


0proiecft92()0oVcostV1253cstwq  1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 
AE  PROJECT  NO.: 

AE:  Enqineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-0-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Shut  Down  Energy  to  Hotwater  Heaters  or  Modify  Controls _ 


QUANTITY  MATERIAL  LABOR 

ITEM  NO.  iMEASi  UNIT  I  COST  I  UNIT  COST 


SUBTOTAL  PREVIOUS  PAG 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0projecft92l)0g\cost\l 253cstwq  1 


Water  Heater  Controls-  Install  Timer  to  turn  heater  off  during  unoccupied  periods 


Heater  Eff=  100% 

Tank  Capacity  40  Gallons 

Utank=  0.22  Btu/F*Ft**2*Hr 

Atank=  27  Ft*  *2 


Ttank=  120  F 

Tsurroundings= _ 65  F 


Hour 

Tank  Temp 

Heat  Lost  per 

Total  Heat 

F 

Hour  (Btu's/Hr) 

Lost  (Btu's) 

0 

120.0 

326.7 

324.5 

1 

119.2 

322.2 

320.0 

2 

118.5 

317.8 

315.6 

3 

117.8 

313.5 

311.3 

4 

117.0 

309.2 

307.0 

5 

116.3 

304.9 

302.8 

6 

115.6 

300.8 

298.7 

7 

114.9 

296.6 

294.6 

8 

114.3 

292.6 

290.6 

9 

113.6 

288.6 

286.6 

10 

112.9 

284.6 

282.7 

11 

112.3 

280.7 

278.8 

_ 12 

111.6 

276.9 

Total  Heat  Lost  (Btu's  Required 

to  Return  Water  to  120F) 

= 

(3,613.2) 

Total  Energy  Required  to  Maintain  120F  throughout  12  hour  period= 
Total  Energy  Required  to  Return  Water  to  120F= 

Total  Energy  Saved  per  Day  (Btu's)= 

Total  Energy  Saved  per  Year= 

()project\92008\calc\wtiiitr.wb  1 


3,920.4  Btu's 
(3,613.2)  Btu's 
307.2  Btu's/Day 
0.112  MBtu'sA^r 


Field  Latrioe  Enei^y  Conseivation  Opportunities 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Replace  Incandescent  Lighting  w/Compact  Fluorescent  Lighting  in  Field  Latrines 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YR  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


100 

6 

6 

112 


$112 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

.  ELEC 

$20.67 

6.4 

$  132 

11.77 

$ 

1,552 

.  DIST 

$5.69 

$ 

$ 

.  RESID 

$ 

$ 

.  NG 

$ 

$ 

.  LPG 

$7.76 

$ 

$ 

.  COAL 

$ 

$ 

SOLAR 

$ 

$ 

.  GEOTH 

$ 

$ 

BIOMA 

$ 

$ 

,  REFUS 

$ 

$ 

.  WIND 

$ 

$ 

,  OTHER 

$ 

$ 

1.  DEMAND  SAVINGS 

$ 

$ 

.  TOTAL 

6 

$  132 

$ 

1,552 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


$45 


11.12 


$500 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV¬ 

COST(-)(1) 

OCCUR.  (2)  = 

FACTOR(3) 

IN  GS(+)COST(-)(4) 

a.Comp.Fluor  $ 

-100 

3 

0.890 

$ 

-89 

b.Comp.Fluor  $ 

-100 

6 

0.790 

$ 

-79 

c.Comp.Fluor  $ 

-100 

9 

0.700 

$ 

-70 

d.Comp.Fluor  $ 

-100 

12 

0.620 

$ 

-62 

d.  TOTAL 

-400 

$ 

-300 

C.  TOTAL  NON 

ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)):  0.74  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $1 .753 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G:  15.72 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  20.97% 


V0proj«ct\g200eWeipWcip-fldftm 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


CONTRACT  NO.:  DACA31-89-C- 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Install  Compact  FI.  Lights  in  Field  Latrines _ _ _ 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  IMEASI  UNIT  |  COST  UNIT  I  COST 


Field  Latrine 


TOTAL 

COST 


Replace  Incandescent 
Lighting  W/Compact  FI 


18  Watt  Quad  FI.  (LCFP18) 


23.00 


92  0.50 


SUB-TOTAL 


0projec1\92(K)S\co5ftFldcstwql 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  2  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

CONTRACT  NO.; 

DACA  31-89-C-0198 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.: 

ESTIMATOR:  JS 

PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Install  Compact  FI.  Lights  in  Field  Latrines 

QUA 

NTITY 

1  MATERIAL 

LA 

BOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

SUBTOTAL  PREVIOUS  PAG 

92 

2 

94 

MARK-UP  ON  LABOR 

21.0% 

0 

0 

SUB-TOTAL 

94 

TAXES  ON  MATERIAL 

5.0% 

5 

5 

SUB-TOTAL 

99 

OVERHEAD 

15.0% 

15 

SUB-TOTAL 

114 

PROFIT 

12.0% 

14 

SUB-TOTAL 

128 

PRIME  MARK-UP  ON  SUB 

SUB-TOTAL 

128 

i 

GRAND  TOTAL 

100 

0projectt92008\cosftFldcstwql 


ic,ngineermg 

Applications 

(Consultants 

A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 

Sheet  /  of  _ l_ 

By: 

Con\pac.r  P'Lt>t>ajB&C£>orS>  Irvj  F°iEuo  LA^e. ) is> 


Project:  Fort  A.  P.  Hill  ESOS 

Contract  No.:  DACA  31-89-C-0198 
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UFE  CYCLE  COST  ANALYSIS  SU^«MRY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION;  Fort  A.P.  Hill.  Wginia  REGION;  3  PROJECT  NO.;  DACA  31 -89-C-01 98 

PROJECT  TITLE;  Fort  A.P.  Hill- Enorgy  Ef>gin*ering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Occuparrcy  Sensors-  Field  Latrine 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YR  15  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  200 

$  11 

$  12 

$  223 


ENERGY  COST  SAVING(S)  ANNUAL!  DISCOUNT  DISCOUNTED 

SOURCE  $/MBTU{1)  MBTU/YR(2)  SAVIN6S{3)  FACTOR(4)  SAVINGS(5) 


A.  ELEC  '  $20.67  2.1  $ 

B.  DIST  $5.69  $ 

C.  RESID  ■  $ 

D.  NG  $ 

E.  LPG  $7.76  $ 

F.  COAL  $ 

G.  SOLAR  $ 

H.  GEOTH  $ 

I.  BIOMA  $ 

J.  REFUS  $ 

K.  WIND  $ 

L.  OTHER  * 

M.  DEMAND  SAVINGS  $ 

N.  TOTAL  2  $ 


44  11.77  $  516 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

44  $  516 


$:K3 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 

$ 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


5.09  YEARS 
$516 
2.31 
5.98% 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT;  Energy  Savings  Oppurtunity  Survey 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.;  DACA  31-89-0-0198 


LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008  ESTIMATOR:  JS  PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. _  CHECKED  BY:  VP _ FINAL:  X 


SUMMARY:  Occupancy  Sensors  Field  Latrine 


ITEM 

QUA 

NTITY 

MATERIAL 

LAI 

30R 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

Field  Latrine 

Occupancy  Sensors- 
Infrared  Wall  Switch 

2 

EA 

77.00 

154 

7.00 

14 

168 

SUB-TOTAL 

154 

14 

168 

0project\92008\cos^dcstwql 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 
AE  PROJECT  NO.; 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994 

SHEET  OF 

SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS 

PRELIM: 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Occupancy  Sensors  Field  Latrine 


QUANTITY  MATERIAL 
ITEM  I  NO  IMEASI  UNIT  I  COST 


LABOR _ I  TOTAL 

UNIT  I  COST  I  COST 
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Study  Building's  Energy  Conservation  Opportunities  with  Synergistic  Effects  Applied  to  All 
New  Buildings  on  Base 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill.  Virginia  REGION:  3  PROJECT  NO. 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Low  Flow  Shower  Heads 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YR  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  3,100 

$  171 

$  186 

$  3,457 


ENERGY 

COST  SAVING(S) 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1)  MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67  453.0 

$  9,364 

14.65 

$ 

137,175 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

453 

$  9,364 

$ 

137,175 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM 

SAVINGS(+)  YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV¬ 

COST(-)(1)  OCCUR.  (2) 

FACTOR(3) 

IN  GS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d.  TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+{3Bd1 /ECONOMIC  LIFE)): 

0.37 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

$137,175 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

39.69 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

21.02% 

:  DACA31-89-C-0198 
FISCAL  YEAR:  1994 


$3,457 


YEARS 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT:  Energy  Savings  Oppurtunity  Survey 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.;  DACA  31-89-C-0198 


LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enqineerinq  Applications  Consultants,  P.C. 


ESTIMATOR;  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Low  Flow  Shower  Heads 


QUANTITY  MATERIAL 
ITEM  NO.  IMEAS  UNIT  I  COST 


LABOR _  TOTAL 

UNIT  I  COST  COST 


Low  Flow  Shower  Heads 


SUBGROUP 


Administration  Buildings 


25.00 


75  7.00 


Dinning  Facilities 


EA  25.00 


Housing  Facilities 


67  EA 


25.00 


1,675  7.00 


2,144 


SUB-TOTAL 


0projecft92008\cos  WOSnwblg.wb  1 


2,240 


m 


CONSTRUCTION  COST  ESTIMAT 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Low  Flow  Shower  Heads  _ 


QUANTITY  MATERIAL 
ITEM  NO.  IMEASI  UNIT  I  COST 


LABOR 


TOTAL 
T 


0projecA920CIS\cost\208nwl%.  wb  1 


ECO  Summary:  Low  Flow  Shower  Heads 


^%TUDY 

Floor 

Existing  Energy  Usage 

Total  Energy  Savings 

BUILDING 

Area 

MBtum 

$/Yr 

MBtuA'r 

$A'r 

(Ft**2) 

172 

4,272 

438 

3,400 

0 

0 

174 

4,800 

379 

7,828 

37 

769 

1253 

5,000 

281 

5,802 

11 

232 

Sub 

Study 

Applied 

Average  Study  Building  Savings 

Group 

Bldg. 

Subgroup 

MBtu/Ft**2-Yr 

$/Ff*2-Yr 

(Ft**2) 

Admin 

1253 

11,800 

0.0031 

0.063 

Housing 

174 

53,820 

0.0078 

0.160 

Dining 

172 

4,272 

0.0000 

0.000 

0proj8ct\92008\calc\nwblglst.wb1 -table 

TOTAL 


Total  Applied 
Group  Savings 


MBtuA'r 

$A'r 

36 

746 

417 

8,622 

0 

0 

453.21 

9,367.94 
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New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 


Bldg.  No 

SUBGROUP  A-1 
Description 

Floor  Area 

1247 

Entomology  Facility 

(Ft*^) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5.000 

Bldg.  No 

SUBGROUP  B-1 
Description 

TOTAL 

11,800 

Floor  Area 

174 

Guest  House 

(Fr^) 

4,800 

290 

Log  Cabin  Bullocks  Lake 

1,056 

1350 

FH  NCO  &  ENL,  QTRS  8 

7.256 

1351 

FH  NCO  &  ENL.  QTRS  6 

7,256 

1352 

FH  NCO  &  ENL,  QTRS  4 

7.256 

1353 

FH  NCO  &  ENL,  QTRS  2 

3,804 

1354 

FH  Colonel,  QTRS  1 

2,553 

1355 

CO  Grade  &  WO.  QTRS  3 

4,846 

1356 

FH  NCO  &  ENL,  QTRS  5 

7.737 

1357 

FH  NCO  &  ENL,  QTRS  7 

7,256 

TOTAL 

53.820 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Replace  Incandescent  Lighting  w/Compact  Fluorescent  Lighting 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YR  15  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

9,827 
540 
590 
10,957 


$10,957 

2.  ENERGY  SAVINGS  (+)/COST{-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  {1A+1B+1C)  $ 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

672.0 

$ 

13,890 

11.77 

$ 

163,488 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

672 

$ 

13,890 

$ 

163,488 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

$2,910 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.12 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

$32,359 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV¬ 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

IN  GS(+)  CO  ST(-)(4) 

a.Comp.Fluor  $ 

-7700 

3 

0.890 

$ 

-6853 

b.Comp.Fluor  $ 

-7700 

6 

0.790 

$ 

-6083 

c.Comp.Fluor  $ 

-7700 

9 

0.700 

$ 

-5390 

d.Comp.Fluor  $ 

-7700 

12 

0.620 

$ 

-4774 

d.  TOTAL 

-30800 

$ 

-23100 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4)  $9,259 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)):  0.74  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $172,747 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G:  15.77 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  20.99% 


\0project\92008Wdp\cnipfluor 
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CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

CONTRACT  NO.:  DACA  31-89-C-0198 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

ESTIMATOR:  JS 

PRELIM: 

|AE:  Engineering  Applications  Consultants,  P.C. 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Install  Compact  Fluorescent  Lights 

QUA 

NTITY 

MATERIAL 

1  LABOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Replace  Incandescent 

Lighting  W/Compact  FI 

SUBGROUP 

Administration  Buildings  . 

18  Watt  Quad  FI.  (LCFP18) 

26 

EA 

23.00 

598 

0.50 

13 

611 

Dinning  Facilities 

15  Watt  Compact  FI  (LEL15) 

2 

EA 

25.00 

50 

0.50 

1 

51 

18  Watt  Quad  FI.  (LCFP18) 

4 

EA 

23.00 

92 

0.50 

2 

94 

Housing  Facilities 

18  Watt  Quad  FI.  (LCFP18) 

157 

EA 

23.00 

3,611 

0.50 

79 

3,690 

Field  Latrines 

18  Watt  Quad  FI.  (LCFP18) 

119 

EA 

23.00 

2,737 

0.50 

60 

2,797 

SUB-TOTAL 

7.088 

155 

7,243 

0projec^2008\cosf^08nwblg.  wb  t 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Install  Compact  Fluorescent  Lights  _ 


QUANTITY  MATERIAL 
ITEM  NO.  IMEASI  UNIT  I  COST 


LABOR _ I  TOTAL 

UNIT  I  COST  I  COST 


0project\92008\oosfa08nwb^.wb  1 


ECO  Summary:  Replace  Incandescent  Lighting  With  Compact  Fluorescents 


STUDY  Fioor  Existing  Energy  Usage  Total  Energy  Savings 


BUILDING 

Area 

(Ft**2) 

MBtuA'r 

172 

4,272 

438 

174 

4,800 

379 

1253 

5,000 

281 

412 

143 

9.7 

Sub 

Study 

Applied 

Group 

Bldg. 

Subgroup 

(Ft**2) 

Admin 

1253 

11,800 

Housing 

174 

53,820 

Dining 

172 

4,272 

Field  Latrine 

412 

3,931 

0project\92008\calc\nwblglst.wb1  -table 

$A'r 

MBtuA'r 

$A'r 

3,400 

4 

85 

7,828 

42 

866 

5,802 

7 

143 

200 

6 

132 

Average  Study  Building  Savings 

MBtu/Ft-2-Yr 

$/Ft**2-Yr 

0.0019 

0.0391 

0.0087 

0.1804 

0.0010 

0.0199 

0.0446 

0.9222 

Total  Applied 
Group  Savings 
MBtuA'r  $A'r 
22  462 

470  9,711 

4  85 

175  3,625 

TOTAL  671.65  13,882.99 


I 


r*-  r»*  ^ 

<0  to  lO  ^ 


<>1 

<5 

to 


o 

h- 


a 

3J  o 

•25? 


Q. 

o 

S, 


2  8 


t3  fO 
3  9 

W  ^ 

11 

C  w 

D  CQ 

w  o» 
_  ®  2 
^  GU  03 

Z  c  S 

^  S 


lO 

CM 

r^ 

8 

CO 

s 

to 

CO 

o 

CM 

CO 

§ 

CM 

8 

CM 

8 

§ 

cx> 

s 

1 

§ 

d 

d 

d 

d 

d 

d 

d 

CD 

14 

CM 

33 

^  CO 

-  § 
CO  < 

il 

^  a 

c  2* 
3  CD 


^  ®  2 
"o  0.  03 

^it 

^  « 


SIO 

o? 

^  CO 
^  CO 

8  8 

d  d 


lO 

s 

s 

to 

CO 

to 

CM 

CM 

CM 

8 

8 

§ 

§ 

d 

d 

d 

d 

in 


w 

il 

«  U- 

c  2* 

D  CD 

w  W 
^  «  2 
^  CL  03 

z’lt 


O 

d 


CO  O 

8  2 


X  *- 


8 

iC 

to 


8  8  8  8 

^  to  ed  d 

CO  1^  T-  S 

es  w  ^ 


0) 

s 


o 


a  5«* 

II 


CM  o  rw  o 

S_  S  S.  ? 

(O  CM 


a> 

IO~ 


s 

s 


a>2 

So**' 

II 


8  8  8 

^  CO  to 

CO  'I-  r>*. 

t-  CM  CO 


8  8 
d  d 


§  5*^ 

II 


CM  ^  O 

S  iq  S 

CO*  <£  CM* 


CO  ^ 

s  s 

^  CM 


-  §r 
2 

a|s^ 

§2^ 


CM 

ll 

>  C» 

CB 

(O 

o 

03 

>» 

1 

CO  CM 

•  2- 

OP 

cl 

§  m 


g,c 

*5 

CO 

CO  ^ 

O  ^ 
O  3 
ui  tn 
S 


2>  •»  » 

CD  _i 

^  S  ^ 


o 

o 

in 


m 

Q. 

3 

O 

<0 


x: 

CO 

I 

11. 

I 


s 


CO  CD 

r:  w  oi  V 

^  w  ^ 


e)  CO 

?:  s 


I  i 


§ 


? 

s  w 

cot 

QuC^ 

I 

o 


2  B 


fil 

IS 


m 

to  Q 
^  _  w 


I  •£  c» 


1' 

CO 


§  J 

II 


-C 

tt  cw 


O  ^  O  CM 
CM  <»  T-  ^ 
O  CM 


T- 

^  CO 


lO  T- 

lo  V 


s  s 

CM  CM 


CM  <*-  CO  to 

M*  CO  ^ 

▼-  T-  CM  « 


lO 

d 


?  8 


?  1  i  E 

8 

8 

CD 

r*« 

CO  ^  ^  N. 
^  CO  CM  W 

3  8  8  8 

q  « % 

O 

o 

0  5  5  0 

d  d  d  d 

o 

d 

d 

dodo 

CO 

a 

ffi 

I 


p  ^  m  M  T-  lo 


lO 

CM 

o 

8 

8  g  § 

8 

o' 

d  s  ffi 

o 

<s 

e» 

s 


CM  O  M*  CO  CO 

^  to  ^  C» 

n  M*  to  ^ 


v>  ^ 


CO  4. 

o 

o  3 

UJ  03 


O  ^  O  CM 
CM  CD  ^ 

«  CM 


CM 


CD 

M* 

to 


to 

d 


8 

d 


u. 

■6 

« 

a 

E 

o 

U 


C 

o 

M 

C 

o 

CO 

t? 

c 

3. 


Q. 

E 

J 


1 

CO 

gl 

o 


w  2 

CO  *5 

2  1 

1  5 

13  g 

2  - 

r-  0 


O 

O 

ID 


2* 

m 

>M 

*D 

2 

CO 


s 

3 

CO 


2 

ra 


n 

Q. 

£ 

o 


CL 

£ 

3 


CB 

C 

CO 

I 

0 

c 

ID 


CO 

B- 

C 


£ 

o 

3 

9 

q: 


E 

P 


I 

o 

O 

GB 

C 

E 

E 

Q 


X 

S 

I 


-  “  2» 
CO  “ 

£ 

iS 


8 

S  w 

Q.CO> 

s 

s 

fil 

Sffl 


8 

u 

■3  s 

CD  ^  co^ 


2 

<0 


E  ©  *► 

S  « 


fi 

« 

CO 

o 

CD 

I 

CO  CM 


<:z 


m  ^ 
1 

to  ^ 

O  2 
Ui  CD 

S 


oJ 

O  CM 
ID  UI 


2 

8 


to 

CM 

n 


M-  CO 

IS  8 


CM 


9 


d  o 
d  d 


8  5i 

CD  CM 


2 

x; 

2> 

-j 

I  E 

9  C 

3  ® 

I  " 

C  & 

£ 

a  ^ 


i;205  4,233.38  384.85  2  0.013988 


New  Buildings  List-  Buildings  built  after  1985  Fort  A.P,  Hill 


SUBGROUP  A-1 

Bldg.  No  Description 

Floor  Area 

1247 

Entomology  Facility 

(Fr2) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5,000 

Bldg.  No 

SUBGROUP  B-1 
D^cription 

TOTAL 

11,800 

Floor  Area 

174 

Guest  House 

(Fr2) 

4,800 

290 

Log  Cabin  Bullocks  Lake 

1,056 

1350 

FH  NCO  a  ENL,  QTRS  8 

7,256 

1351 

FH  NCO  &  ENL,  QTRS  6 

7,256 

1352 

FH  NCO  a  ENL,  QTRS  4 

7,256 

1353 

FH  NCO  a  ENL,  QTRS  2 

3,804 

1354 

FH  Colonel.  QTRS  1 

2,553 

1355 

CO  Grade  a  WO,  QTRS  3 

4,846 

1356 

FH  NCO  a  ENL,  QTRS  5 

7,737 

1357 

FH  NCO  a  ENL,  QTRS  7 

7,256 

Bldg.  No 

SUBGROUP  D-1 
Description 

TOTAL 

53,820 

Floor  Area 

172 

Open  Dinning  NCO 

(Fr2) 

4,272 

Bldg.  No 

SUBGROUP  E-1 
Descrip^on 

TOTAL 

4,272 

Floor  Area 

1241 

Detached  Latrine/Shwr 

(Fr2) 

533 

SUBGROUP  E-2 

Bldg.  No  Descrip^n  Floor  Area 


412 

Detached  Latrine  TA12 

(Fr2) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA15 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Latrine  Rapp.  Compound 

144 

748 

Detached  Latrine  TA 18 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  RepeM.  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latrine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Latrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-Tr  Area  3 

90 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-Tr  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

TOTAL 

3,931 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  FortA.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-00198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Occupancy  Sensors 

ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTIUTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

Z  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  8M270X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$ 

$ 

$ 

$ 


29,681 

1.632 

1,781 

33,094 


$33,094 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAV1NGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

795.0 

$  16,433 

11.77 

$ 

193,412 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

795 

$  16.433 

$ 

193,412 

3.  NON  ENERGY  SAVINGS  {+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 


d.  TOTAL 


SAVINGS{+)  YEAR  OF 
C0ST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS{+)C0ST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  UFE)):  Z01  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $193,412 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G:  5.84 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  1Z99% 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.:  92008 
AE:  Enaineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occupancy  Sensors 


QUANTITY  I  MATERIAL  I  LABOR 


NO  IMEASI  UNIT  I  COST  I  UNIT  I  COST 


COST 


C^rojecl^92008^cc«1^C®nwblg.wb  1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occupancy  Sensors 


QUANTITY  MATERIAL _ LABOR _  TOTAL 

NO.  IMEASI  UNIT  I  COST  UNIT  I  COST  I  COST 


SUBTOTAL  PREV.  PAGE 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0projcct\92008\cosft208nwblg.wbl 


ECO  Summary:  Occupancy  Sensors 


STUDY 

Floor 

Existing  Energy  Usage 

Total  Energy  Savings 

BUILDING 

Area 

(Ft**2) 

MBtu/Yr 

$A'r 

MBtuA'r 

SA'r 

172 

4,272 

438 

3,400 

15 

320 

174 

4,800 

379 

7,828 

55 

1,145 

1253 

5,000 

281 

5,802 

31 

641 

412 

143 

2.5 

52 

2.1 

44 

Sub 

Study 

Applied 

Average  Study  Building  Savings 

Total  Applied 

Group 

Bldg. 

Subgroup 

(Ft**2) 

MBtu/Ft~2-Yr 

$/Ft*7-Yr 

Group  Savings 
MBtuA'r  $/Yr 

Admin 

1253 

11,800 

0.0085 

0.1751 

100  2,066 

Housing 

174 

53,820 

' 

0.0115 

0.2386 

621  12,840 

Dining 

172 

4,272 

0.0036 

0.0748 

15  320 

Field  Latrine  412  3,931 

0project\92008\calc\nwblglst.wb1  -table 

0.0148 

0.3064 

58  1,205 

TOTAL  794.86  16,429.67 

9>5 


Dinning  Housing  Admin  Field  Latrines 

Building  Number  172  174  1,253  412 
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New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 


SUBGROUP  A-1 

Bldg.  No  Description  Floor  Area 

(Ft-2) 

1247  Entomology  Facility  1,800 

1252  General  Inst  Bldg  5  000 

1253  Range  Control  Bldg  5,000 

TOTAL  11,800 


SUBGROUP  B-1 
Bldg.  No  Description 

174  Guest  House 

290  Log  Cabin  Bullocks  Lake 

1 350  FH  NCO  &  ENL,  QTRS  8 

1351  FH  NCO  &  ENL,  QTRS  6 

1 352  FH  NCO  &  ENL,  QTRS  4 

1 353  FH  NCO  &  ENL,  QTRS  2 

1354  FH  Colonel.  QTRS  1 

1355  CO  Grade  &  WO,  QTRS  3 

1 356  FH  NCO  &  ENL,  QTRS  5 

1357  FH  NCO  &  ENL,  QTRS  7 


Floor  Area 
{Fr2) 

4,800 

1,056 

7,256 

7,256 

7,256 

3,804 

2,553 

4,846 

7,737 

7,256 

TOTAL  53,820 


SUBGROUP  D-1 
Bldg.  No  Description 

172  Open  Dinning  NCO 


Floor  Area 
(Ft**2) 
4,272 

TOTAL  4,272 


SUBGROUP  E-1 
Bldg.  No  Description 

1241  Detached  Latrine/Shwr 


Floor  Area 
(Fr2) 
533 


SUBGROUP  E-2 

Bldg.  No  Description 

Floor  Area 

412 

Detached  Latrine  TA12 

(Fr*2) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA15 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Latrine  Rapp.  Compound 

144 

748 

Detached  Latrine  TA 18 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  Repell.  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latrine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Latrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-Tr  Area  3 

90 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-T  r  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

TOTAL 

3,931 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Energy  Saving  Fluorescent  Lamps 
ANALYSIS  DATE:  January  1 994  ECONOMIC  LIFE  (YRS  1 5 


PROJECT  NO.:  DACA  31  ^C-01 98 

FISCAL  YEAR:  1994 


PREPARER: 


JJS 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  W/COST^): 


$  14,665 

$  807 

$  8S0 

$  16,351 


$16,351 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1^ 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAV!NGS(5) 

A.  ELEC 

$20.67 

297.0 

$  6,139 

11.77 

$ 

72,256 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

% 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

N.  TOTAL 

297 

$  6,1^ 

$ 

72,256 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bci4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


2.66  YEARS 
$72,256 
4.42 
10.83% 


\0pre)eet\d200S\e^\35wluTf>$ 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Energy  Saving  F 

uor.  Lamps 

QUA 

NTITY 

MATERIAL 

LABOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Install  35  Watt  Energy 

Saving  Fluor.  Lamps 

SUBGROUP 

Administration  Buildings 

464 

EA 

3.45 

1,601 

1.50 

696 

2,297 

Dinning  Facilities 

38 

EA 

3.45 

131 

1.50 

57 

188 

Housing  Facilities 

1592 

EA 

3.45 

5,492 

1.50 

2,388 

7,880 

SUB-TOTAL 

7,224 

3,141 

10,365 

0project\92008\cost\208nwblg.wb  1 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enoineerinq  Applications  Consultants,  P.C. 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Energy  Saving  F  uor.  Lamps  _ _ 

I  QUANTITY  I  MATERIAL  LABOR 

ITEM  NO.  IMEASI  UNIT  I  COST  UNIT  I  COST 


GRAND  TOTAL 


14,700 


0projeet\92008\cos1^08nwb]g.wb  1 


ECO  Summary:  Energy  Saving  Fluorescent  Lamps 


STUDY 

BUILDING 

Floor 

Area 

Existing  Energy  Usage 
MBtuA'r  $A'r 

Total  Energy  Savings 
MBtuA'r 

$A'r 

172 

(Ft**2) 

4,272 

438 

3,400 

4 

76 

174 

4,800 

379 

7,828 

20 

405 

1253 

5,000 

281 

5,802 

23 

471 

Sub 

study 

Applied 

Average  Study  Building  Savings 

Total  Applied 

Group 

Bldg. 

Subgroup 

MBtu/Ft**2-Yr 

$/Ft’**2-Yr 

Group  Savings 

(Ft**2) 

MBtum 

$A'r 

Admin 

1253 

11,800 

0.0062 

0.1288 

74 

1,519 

Housing 

174 

53,820 

0.0041 

0.0844 

220 

4,543 

Dining 

172 

4,272 

0.0009 

0.0178 

4 

76 

0project\92008\calc\nwblglst.wb1-tab!e 

TOTAL  296.95  6,138.02 
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New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 
SUBGROUP  A-1 


Bldg.  Nc 

1  Description 

Floor  Area 

1247 

Entomology  Facility 

(Fr*2) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5,000 

Bldg.  No 

SUBGROUP  B-1 
Description 

TOTAL 

11,800 

Floor  Area 

174 

Guest  House 

(Fr2) 

4,800 

290 

Log  Cabin  Bullocks  Lake 

1,056 

1350 

FH  NCO  &  ENL,  QTRS  8 

7,256 

1351 

FH  NCO  &  ENL,  QTRS  6 

7,256 

1352 

FH  NCO  &  ENU  QTRS  4 

7,256 

1353 

FH  NCO  &  ENL.  QTRS  2 

3,804 

1354 

FH  Colonel.  QTRS  1 

2,553 

1355 

CO  Grade  &  WO.  QTRS  3 

4,846 

1356 

FH  NCO  &  ENL,  QTRS  5 

7,737 

1357 

FH  NCO  &  ENL,  QTRS  7 

7,256 

Bldg.  No 

SUBGROUP  D-1 
Description 

TOTAL 

53,820 

Floor  Area 

172 

Open  Dinning  NCO 

{Ft-2) 

4,272 

Bldg.  No 

SUBGROUP  E-1 
Description 

TOTAL 

4,272 

Floor  Area 

1241 

Detached  Latrine^hwr 

(Ft-2) 

533 

SUBGROUP  E-2 


Bldg.  No  Descrif^'on  FtoorArea 


412 

Detached  Latrine  TA12 

(Fr2) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA15 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Lg^ne  Rapp.  Compound 

144 

748 

Detached  Latrine  TA 18 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  Repel,  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Lafrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-Tr  Area  3 

90 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-T r  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

TOTAL 

3,931 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31^0-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Shut  Down  Energy  To  Hotwater  Heaters  or  Modify  Controls 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

13.0 

$ 

269 

14.65 

$ 

3,937 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

13 

$ 

269 

$ 

3,937 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-); 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\0pn:9e<A\g20OeWdpVM«Trr  ^ 


3.77  YEARS 
$3,937 
3.89 
7.31% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Shut  Down  Energy  to  Hotwater  Heaters  or  Modify  Controls _ 


QUANTITY  MATERIAL  LABOR  TOTAL 

ITEM  NO.  IMEASI  UNIT  I  COST  UNIT  I  COST  I  COST 


Water  Heater  Timers 


SUBGROUP 


Housing  Facilities 


11  EA 


40.00 


440  18.25 


0proj«*t\92008\eosft208nwblg.wb  1 


GONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Shut  Down  Energy  to  Hotwater  Heaters  or  Modify  Controls 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  ImEAS  unit  I  COST  UNIT  I  COST 


SUBTOTAL  PREV.  PAGE 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


0project\9200S\cost\208nwblg.  wb  1 
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ECO  Summary:  Shut  Down  Energy  To  Hot  Water  Heaters  or  Modify  Controls 


STUDY 

BUILDING 

Floor 

Area 

Existing  Energy  Usage 
MBtu/Yr  $/Yr 

Total  Energy  Savings 
MBtuATr 

VYr 

172 

(Ft**2) 

4,272 

438 

3,400 

0.0 

0.0 

174 

4,800 

379 

7,828 

1.1 

23.4 

1253 

5,000 

281 

5,802 

0.0 

0.0 

Total  Applied 
Group  Savings 
MBtuATr  $/Yr 
0  0 

13  262 

0  0 

12.7  261.89 


Sub 

Group 

Admin 

Housing 

Dining 


Study 

Bldg. 


1253 

174 

172 


Applied 

Subgroup 

(Ft**2) 

11,800 

53,820 

4,272 


0proj8ct\92008\calc\nwblgtst.wb1-tabte 


Average  Study  Building  Savings 
MBtu/Ft**2-Yr  $/Ft**2-Yr 


0.0000 

0.0002 

0.0000 


0.0000 

0.0049 

0.0000 


TOTAL 


Dinning  Housing  Admin  Retd  Latrines 

Building  Number  172  174  1,253  412 


55  1 
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ouiiGiiig^  List-  ouiiair.gs  buiit  arter  1985  Fort  A.P.  Hill 


SUBGROUP  B-1 
Eidg.  No  Description 

174  Guest  House 
290  Log  Cabin  Bullocks  Lake 
1250  FH  NCO  &  ENL,  QTRS  8 

1351  FH  NCO  &  ENL,  QTRS  6 

1352  FH  NCO  &  ENL,  QTRS  4 

1353  FH  NCO  i  ENL,  QTRS  2 

1354  FH  Colonel,  QTRS  1 

1355  CO  Grade  &  WO,  QTRS  3 

1356  FH  NCO  &  ENL,  QTRS  5 
1257  FH  NCO  &  ENL,  QTRS  7 


Floor  Area 
(Fr-2) 
4,800 
1,056 
7,256 
7,256 
7,256 
3,804 
2,553 
4,846 
7,737 
7,256 

total  53,820 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31°89-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Eriergy  Engineering  Analysis  Prc^ram  FISCAL  YEAR:  1  ^ 

DISCRETE  PORTION  NAME:  Exit  Sign  Replacement 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1^ 


4,992 

275 

300 

5.5^ 


$5,566 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

31 .0 

$  641 

11.77 

$ 

7,542 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

31 

$  641 

$ 

7,542 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-)  $454 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


11.12 


$5,048 


ITEM 

SAVINGS(+) 

YEAR  OF 

COST(-)(1) 

OCCUR.  (2) 

a. 

$ 

b. 

$ 

c. 

$ 

d. 

TOTAL 

DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS(+}COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


$5,048 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


5.08  YEARS 
$12,^ 

2.^ 

5.82% 
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CONSTRUCTION  COST  ESTIMATE _ prepared:  March  1994  sheet  1  of  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

CONTRACT  NO.:  DACA  31-89-C-0198 


LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008  ESTIMATOR:  JS  PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. _ _ CHECKED  BY:  VP  FINAL:  X 


Battery  Backup  LED  Exit 
Sign  Replacement  Fixtures 

SUBGROUP 

Administration  Buildings 

Dinning  Facilities 

Housing  Facilities 


SUB-TOTAL 


Oproj  cct\9200S\cosf^20^wt»te.  wb  1 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1 994  SHEET  2  OF  2 

PROJECT :  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Exit  Sign  Retrofit 

ITEM 

QUA 

NTITY 

MATERIAL 

LABOR 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

SUBTOTAL  PREV.  PAGE 

3,000 

600 

3,600 

MARK-UP  ON  LABOR 
SUB-TOTAL 

21.0% 

126 

126 

3,726 

TAXES  ON  MATERIAL 
SUB-TOTAL 

5.0% 

150 

150 

3,876 

OVERHEAD 

SUB-TOTAL 

15.0% 

581 

4,457 

PROFIT 

SUB-TOTAL 

12.0% 

535 

4,992 

PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 

4,992 

GRAND  TOTAL 

5,000 

52^ 


0ptoject\92008\cost^08nwb]g.wb  1 


ECO  Summary:  Exit  Sign  Replacement 


STUDY 

BUILDING 

Floor 

Area 

Existing  Energy  Usage 
MBtuA'r  VYt 

Total  Energy  Savings 
MBtu/Yr 

$fYT 

172 

(Ft«2) 

4,272 

438 

3,400 

14.1 

291.0 

174 

4,800 

379 

7,828 

0.0 

0.0 

1253 

5,000 

281 

5,802 

5.4 

111.2 

Sub 

study 

Applied 

Average  Study  Building  Savings 

Total  Applied 

Group 

Bldg. 

Subgroup 

MBtu/Ft**2-Yr 

$/Ft**2-Yr 

Group  Savings 

(Ft**2) 

MBtu/Yr  $/Yr 

Admin 

1253 

11,800 

0.0015 

0.0304 

17  359 

Housing 

174 

53,820 

0.0000 

0.0000 

0  0 

Dining 

172 

4,272 

0.0033 

0.0681 

14  291 

0project\92008\calc\nwblglst,wb1  “table 

= 

TOTAL  31.4  649.56 

527 


52  ft 


0.000273 
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New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 

SUBGROUP  A-1 

Bldg.  No  Description  Floor  Area 

(Ft~2) 

1247  Entomology  Facility  1,800 

1252  General  Inst.  Bldg  5  000 

1253  Range  Control  Bldg  5  000 

TOTAL  11,800 


SUBGROUP  D-1 

Bldg.  No  Description  Floor  Area 

(R**2) 

172  Open  Dinning  NCO  4  272 

TOTAL  4,272 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION;  Fort  A.P.  H*.  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0196 

PROJECT  TITLE;  Fort  A.P.  Hill- Enargy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  ReptaK^  Existing  Fluorescent  FWures  wth  Energy  Efficiwt  Fbdur^,  BaMast  and  Lamps 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER;  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


2.  ENERGY  SAVINGS  (■••)/COST(-); 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$A4BTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

128.0 

$  2,646 

11.77 

$ 

31,141 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

128 

$  2,646 

$ 

31,141 

3,  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


$  14,915 

$  820 

$  8^ 

$  16,630 


$16,630 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR-  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d.  TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A-t-(3Bd1/ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


6.29  YEARS 
$31,141 
1.87 
4.44% 


\0prc^ct\92008\aeip\f3^ 


CONSTRUCTION  COST  ESTIMATE  I  prepared:  March  1994  sheet  1  of  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

CONTRACT  NO.:  DACA  31-89-C-0198 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008  ESTIMATOR:  JS  PRELIM: 

AE:  Engineering  Applications  Consultants,  P.C. _  CHECKED  BY:  VP _ FINAL:  X _ 

SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Enemy  Efficient  Fixtures.  Ballast,  and  Lamos 


SUB-TOTAL  8,430  2,253  10,683 


0piDjecft92()08\cosft2()8nwblg.wb  1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerinq  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  OF 


CONTRACT  NO.:  DACA  31 -89-C-01 98 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures.  Ballast,  and  Lam 


QUANTITY  MATERIAL _ LABOR _  TOTAL 

ITEM  NO.  IMEASI  UNIT  I  COST  UNIT  I  COST  I  COST 


SUBTOTAL  PREV.  PAGE 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0p^ojec1^920^)g\cost\20^w^%.w^  1 


ECO  Summary:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast  and 


STUDY 

BUILDING 

Floor 

Area 

Existing  Energy  Usage 
MBtuA'r  $A'r 

Total  Energy  Savings 
MBtuA'r 

$A'r 

172 

(Ft**2) 

4,272 

438 

3,400 

0.0 

0.0 

174 

4,800 

379 

7,828 

0.0 

0.0 

1253 

5,000 

281 

5,802 

39.7 

820.6 

Sub 

study 

Applied 

Average  Study  Building  Savings 

Total  Applied 

Group 

Bldg. 

Subgroup 

MBtu/Ft**2-Yr 

$/Ft**2-Yr 

Group  Savings 

(Ft**2) 

MBtuA'r  $A'r 

Admin 

1253 

11,800 

0.0108 

0.2242 

128  2,646 

Housing 

174 

53,820 

0.0000 

0.0000 

0  0 

Dining 

172 

4,272 

0.0000 

0.0000 

0  0 

0project\92008\calc\nwblglst.wb1 -table 

TOTAL  128.0  2,645.65 
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New  Buildings  List-  Buildings  built  after  1985  Fort  A,P.  Hill 


SUBGROUP  A-1 

Bldg.  No 

Description 

Floor  Area 

1247 

Entomology  Facility 

{Ft**2) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5,000 

TOTAL  11,800 

‘S3^ 


Automatic  Controls  For  Heat  Pumps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  Fort  A.P.  HUI,  Virginia  REGION:  3  PROJECT  NO.:  DACA31-89-C-01^ 

PROJECT  TITLE:  Fort  A.P.  HHI- Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Automatic  Controls  For  Heatpumps 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  10  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH, 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS{3) 

FACTOR{4) 

SAVINGS{5) 

A.  ELEC 

$20.67 

2,677.0 

$  55,334 

8.39 

$ 

464,249 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

2,677 

$  55,334 

$ 

464,249 

$  47,820 

$  2,630 

$  2,869 

$  53,319 


$53,319 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\OprE^e^\92008\ec^\h^iTip 


1.00  YEARS 
$447,218 
8.39 
24.65% 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.:  DACA  31-89-00198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Automatic  Contro  s  For  Heat  Pumos 


QUANTITY  MATERIAL 


LABOR 


Night  Setback 


SUBGROUP 


Administration  Buildings 
Dinning  Facilities 


Housing  Facilities 


SUB-TOTAL 


0pn:9ect\92008\cost\208in^  1 


NO.  IMEASI  UNIT  I  COST  I  UNIT  |  COST 


30  EA  320.00  9,600  75,00  2,250 

7  EA  320.00  2,240  75.00  525 

50  EA  320.00  16,000  75.00  3,750 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enaineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY;  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Automatic  Controls  For  Heat  Pumps 


QUANTITY  MATERIAL 
ITEM  NO.  IMEASI  UNIT  I  COST 


SUBTOTAL  PREV.  PAGE 


LABOR  I  TOTAL 

UNIT  I  COST  I  COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


Energy  Conservation  Oppurtunity  Summary:  Automatic  Controls  for  Heat  Pumps 


Study 

Floor 

Existing  Energy  Usage 

Building 

Area 

(Ft^) 

MBtum 

$/Yr 

172 

4,800 

438.1 

8,088 

174 

4,272 

378.7 

6,992 

1253 

5,000 

280.1 

5,183 

Total  Energy  Savings 


MBtu/Yr 


109.1 


lA.l 


28.2 


$A^r 


2,255 


Sub 

Group 

Study 

Bldg. 

Applied 

Subgroup 

Average  Study  Building 
Savings 

Total  Applied  Group  Savings 

(Ft^) 

Energy 

(MBtu/Ft^- 

Yr) 

$/Ft^-Yr 

Energy 

(MBtu/Yr) 

$/Yr 

Admin 

1253 

63,939 

.0077 

0.14 

492.3 

10,175 

Housing 

174 

108,530 

.0174 

0.32 

1,888.4 

39,033 

Dinning 

172 

13,040 

.0227 

0.42 

296.0 

6,118 

TOTAL 

2,676.7 

55,327 

\0project\92008\reports\hptablel 


TABLE  1.0-  HEAT  PUMP  BUILDINGS  LIST  FORT  A.P.  Hill  ‘ 

ADMIN 

F’T 

HOUSING 

FT^  DINING  FT^ 

106 

5,320 

174 

4,800  172  4,272 

124 

2,490 

253 

1,152  T0216  3,500 

742 

3,066 

290 

1,056  TO303  5,268 

1220 

6,464 

292 

1,056 

1252 

5,000 

293 

1,175 

1253 

5,000 

294 

1,175 

1650 

3,363 

1350 

7,256 

S0137 

1,740 

1351 

7,256 

TOlOl 

5,080 

1352 

7,256 

TO102 

1,604 

1353 

3,804 

TO105 

2,273 

1354 

2,553 

T0114 

1,440 

1355 

4,816 

TO120 

2,100 

1356 

7,737 

T0122 

1,455 

1357 

7,256 

T0126 

2,634 

SO201 

3,106 

T0127 

2,526 

S0251 

5,120 

T0128 

2,668 

S0254 

1,526 

T0143 

3,788 

SO308 

3,247 

T0163 

1,920 

S0313 

1,300 

T0217 

2,088 

SO801 

2,740 

T0714 

1,920 

T0117 

2,400 

T0118 

2,400 

T0119 

2,400 

T0125 

2,541 

TO130 

861 

T0131 

861 

T0132 

800 

T0133 

800 

T0142 

3,384 

T0146 

2,200 

TO207 

444 

TO208 

5,220 

TO209 

532 

T0211 

995 

T0215 

3,061 

T0252 

576 

T0712 

960 

T0713 

960 

T0715 

960 

T1205 

788 

OTAL 

63,939 

108,530  13,040 

DURCE; 

Buildings  list  printout  Fort  A. 

P.  Hill  (New  and  Renovated  Buddings) 

Op  roj  ect\92008\reports\htpn[^  8 
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ENERGY  BUDGET  <A> 

Building  :  #172-Night  Setback 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

76,907 

15.391 

Heating  Loads  * 

99,012 

19.814 

:lir:i(r********************************************************************** 

TABLE  2.  ENERGY 

BY  SYSTEM  COMPONENT 

< - Site 

Energy  - > 

< - Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

31,511 

6.306 

31,511 

6.306 

Cooling  Plants 

31,370 

6.278 

31,370 

6.278 

Heating  Plants 

96,584 

19.328 

96,584 

19.328 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

159,465 

31.912 

159,465 

31.912 

Lights 

64,051 

12.818 

64,051 

12.818 

Other  Electric 

49,567 

9.919 

49,567 

9.919 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

55,879 

11.182 

55,879 

11.182 

»  Non-HVAC  Total  169,497 

33.920 

169,497 

33.920 

»  GRAND  TOTAL 

328,962 

65.832 

328,962 

65.832 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consxuned. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sxam  of  all  primary  2ind 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


ENERGY  BUDGET  <A> 


02-17-94 

6063092204 


Building  :  174-Night  Setback 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1^^ 

********************************************** **************************1^^ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/ sqft) * 

Cooling  Loads  * 
Heating  Loads  * 

70,035 

74,485 

14.591 

15.518 

****************** 

TABLE  2.  ENERGY  BY 

****************************************************** 
SYSTEM  COMPONENT 

Component 

< - Site 

(kBTU) 

Energy  - - — > 

(kBTU/ sqft) * 

< -  Source 

(kBTU) 

Energy - > 

(kBTU/sqft) * 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 
Pumps 

13,990 

27,551 

69,236 

0 

2.915 

5.740 

14,424 

0,000 

14,276 

28,113 

70,649 

0 

2.974 

5 . 857 
14,719 
0.000 

»  HVAC  Total 

110,778 

23.079 

113,038 

23.550 

Lights 

Other  Electric 
Misc.  Electric 

Dorn.  Hot  Water 

60,081 

41,588 

0 

91,962 

12.517 

8.664 

0.000 

19.159 

61,307 

42,437 

0 

93,839 

12.772 

8.841 

0.000 

19.550 

>>  Non-HVAC  Total 

193,631 

40.340 

197,583 

41.163  ^ 
64.713  ^ 

»  GRAND  TOTAL 

304,409 

63.419 

310,622 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2 .  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  98.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  *=  4,800  sqft 

Conditioned  floor  area  =  4,549  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 
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ENERGY  BUDGET  <A> 

Building  ;  1253RangCon-Nite  Setback 
Site  ;  FORT  A.P.  HILL,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke ,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

icicicicieicicicrkicicicicicicicicicikicrk'k'kicicic'kic-kic'kicic'kicic'kic’kic'k’kicic'kicic'k^rkicic'k'kicicicicicicicicic'kicicicicicicicrk 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

146,803 

3,912 

29.361 

0.782 

************************************************************************ 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

O  n  +- A 

< -  Source 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

Component 

JL 

(kBTU) 

iLnergy  * 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 

Pumps 

17,167 

63,260 

3,770 

0 

3.433 

12.652 

0.754 

0.000 

18,071 

66,590 

3,968 

0 

3.614 

13.318 

0.794 

0.000 

»  HVAC  Total 

84,197 

16.839 

88,629 

17.726 

Lights 

Other  Electric 

Misc .  Electric 

Dorn.  Hot  Water 

113,618 

42,081 

0 

11,985 

22.724 

8.416 

0.000 

2.397 

119,597 

44,295 

0 

12,616 

23.919 

8.859 

0.000 

2.523 

»  Non-HVAC  Total 

167,684 

33.537 

176,509 

35.302 

»  GRAND  TOTAL 

251,881 

50.376 

265,138 

53.028 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  95.0  % 

3.  Energy  per  \init  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,000  sqft 

Conditioned  floor  area  =  3,660  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 
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Energy  Savings  Opportunity  Survey 
FORT  A.P.  HILL,  VIRGINIA 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

1.0  INTRODUCTION 

An  Energy  Savings  Opportunity  Survey  (ESOS)  was  done  in  1994  to  improve  energy 
efficiency  by  analyzing  existing  building  systems  and  recommended  energy  conservation 
opportunities  to  improve  their  energy  efficiency  and  lower  energy  costs. 

2.0  DESCRIPTION  OF  ECOS 

The  collected  data  was  subjected  to  a  detailed  analysis  based  on  Army  criteria  for  qualifying 
for  ECIP  projects. 


Install  Low  Flow  Shower  Heads  (2  to  3  GPM) 

Replace  high  flow  (5  to  7  GPM)  shower  heads  with  low  flow  heads  to  conserve  hot  water 
energy  usage  in  buildings  with  showers.  The  following  buildings  are  included  for  this  ECO: 

174  290  1247  1252  1253  1350  1351  1352  1353  1354  1355  1356  1357 


Replace  Incandescent  Lamps  With  Compact  Fluorescent  Lamps 

Incandescent  lamps  are  costly  to  operate  and  have  a  short  lifetime  when  compared  to  compact 
fluorescent  lights.  Areas  where  lighting  is  used  only  for  general  illumination  such  as 
bathrooms,  hall  ways,  etc.,  incandescent  lamps  can  be  replaced  with  a  lower  wattage,  longer 
life  compact  fluorescent  lamp.  The  following  buildings  are  included  for  this  ECO: 


172 

174 

290 

412 

413 

529 

531 

733 

745 

746 

748 

826 

828 

839 

924 

928 

1008 

1024 

1108 

1109 

1110 

1114 

1116 

1202 

1241 

1247 

1252 

1253 

1254 

1256 

1263 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1403 

1405 

1428 

1619 

1670S 

1272 

Night  Setback 


This  ECO  includes  the  automatic  reduction  of  the  thermostat  heating  set-point  and  cooling 
system  shut-off  during  unoccupied  hours.  The  list  of  buildings  for  this  ECO  utilize  fossil  fuel 
fired  furnaces  as  a  source  of  heat.  The  following  buildings  were  included  for  this  project: 


179 

102 

1214 

117 

132 

208 

309 

1528 

216 

1262 

106  A 

1224 

118 

133 

209 

310 

1529 

113 

135 

224 

1525 

192 

1226 

119 

146 

227 

311 

1532 

116 

137 

303 

1527 

151 

1290 

125 

179 

253 

305 

506 

1533 

121 

144 

304 

1535 

313 

1291 

130 

205 

254 

306 

707 

1622 

123 

145 

820 

2001 

708 

131 

207 

308 

801 

I 


Automatic  Controls  for  Heat  Pumps 

Install  new  thermostats  to  avoid  the  use  of  the  electrical  resistance  heat  element  as  a  source  of 
heat  in  new  buildings  with  heat  pump  systems.  The  following  buildings  are  included  for  this 
ECO: 


106 

1350 

124 

1351 

172 

1352 

174 

1353 

253 

1354 

290 

1355 

292 

1356 

293 

1357 

294 

1650 

742 

1220 

1252 

1253 

S0137 

SO201 

S0251 

S0254 

SO308 

S0313 

SO801 

TOlOl 

TO  102 

TO  105 

T0114 

T0117 

T0118 

T0119 

TO  120 

TO  122 

TO  125 

TO  126 

TO  127 

T0128 

TO  130 

T0131 

TO  132 

TO  133 

TO  143 

TO  142 

TO  146 
T0714 

TO  163 
T0715 

TO207 

T1205 

TO208 

TO209 

T021I 

T0215 

T0216 

T0217 

T0252 

TO303 

T0712 

T0713 

Photocell  Controls  in  Building  179 

This  ECO  proposes  the  installation  of  photocell  controls  on  exterior  lighting  in  building  1 79. 
The  exterior  lighting  is  manually  controlled  and  found  to  be  left  on  dining  the  daylight  hours. 
Automatic  controls  are  available  to  turn  the  exterior  lights  on  and  off  according  to  the  amount 
of  daylight  available. 


Replacing  Fluorescent  Lamps  with  High  Efficiency  Types 

This  ECO  proposes  the  replacement  of  3053  fluorescent  lamps  with  their  corresponding  high 
efficiency  type,  for  example,  replacing  the  F96T12  (110  watts)  cool  white  high  output  lamp 
with  95  watt  F96T12  cool  white  high  output.  This  ECO  involves  the  following  buildings: 


101 

102 

103 

104 

106  A 

106B 

108 

109 

113 

115 

116 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

139 

140 

142 

143 

144 

145 

148 

149 

151 

158 

163 

175 

178 

179  A 

179B 

182 

201 

206 

209 

211 

214 

217 

192 

220 

222 

224 

226 

227 

250 

251 

253 

257 

258 

292 

293 

294 

303 

304 

305 

306 

309 

310 

311 

312 

313 

320 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

388 

501 

506 

512 

515 

530 

705 

707 

708 

711 

712 

713 

714 

715 

730 

801 

803 

804 

807 

808 

811 

812 

813 

814 

815 

817 

818 

820 

821 

826 

985 

986 

989 

1071 

1201 

1204 

1205 

1206 

1207 

1208 

1210 

1211 

1213 

1213B 

1214 

1215 

1216 

1217 

1219 

1220 

1221 

1222 

1224 

1225 

1226 

1227 

1230 

1231 

1262 

1268B 

1282 

1290 

1293 

1296 

1301 

1304 

1320 

1321 

1323 

1324 

1326 

1327 

1401 

1404 

1423 

1424 

1425 

1474 

1501 

1504 

1521 

1522 

1523 

1524 

1525 

1526 

1527 

1528 

1529 

1532 

1533 

1535 

1538 

1545 

1546 

1601 

1604 

1623 

1624 

1630 

1632 

1633 

1634 

1641 

1650 

1654 

1656 

1659 

1664 

1672 

1673 

1677 

1679 

1683 

1684 

1685 

1687 

1690 

2001 

2002 

Install  Occupancy  Sensors  to  Control  Lighting 


Occupancy  sensors  can  be  installed  in  areas  where  there  may  be  unnecessary  lighting  of 
unused  space.  The  occupancy  sensor  would  detect  when  an  area  is  unoccupied  and,  after  a 


pre-determined  length  of  time,  would  automatically  switch  the  lights  off.  The  following 
buildings  are  included  for  this  ECO: 


172 

174 

290 

412 

413 

529 

531 

733 

745 

746 

748 

826 

828 

839 

924 

928 

1008 

1024 

1108 

1109 

1110 

1114 

1116 

1202 

1241 

1247 

1252 

1253 

1254 

1256 

1263 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1403 

1405 

1428 

1619 

1670 

S1272 

Energy  Saving  Fluorescent  Lamps 

The  savings  in  electrical  energy  are  obtained  by  removing  the  existing  standard  40  watt 
fluorescent  lamps  and  replacing  them  with  34  watt  energy  saving  fluorescent  lamps.  The 
following  buildings  are  included  for  this  ECO: 

172  174  290  1247  1252  1253  1350  1351  1352  1353  1354  1355  1356 

1357 


Shut  Down  Energy  to  Hot  Water  Heaters  or  Modify  Controls 

Water  heaters  operate  24  hours  a  day  to  maintain  the  storage  tank  temperature.  Installing 
time  clocks  to  turn  off  the  buildings  hot  water  heater  during  unoccupied  periods  or  at  night 
can  reduce  the  energy  used  during  this  period.  The  following  buildings  are  included  for  this 
ECO: 

172  174  290  1247  1252  1253  1350  1351  1352  1353  1354  1355  1356 

1357 

Hot  Water  Circulating  Pump  Controls 

Domestic  hot  water  circulating  pumps  operate  24  hours  a  day  in  building  179.  This  ECO 
proposes  the  installation  of  a  time  clock  to  automatically  shut  down  the  domestic  water 
circulating  pump  during  unoccupied  periods. 


Replacement  of  Inefficient  Light  Fixtures 

The  purpose  of  this  option  is  to  replace  incandescent  lighting  with  fluorescent  lighting  and 
provide  the  same  light  levels  at  a  lower  energy  consumption  level.  This  ECO  proposes  the 
replacement  of  228  incandescent  and  237  F40T12  Fluorescent  Lighting  fixtures  to  525  F32T-8 
Fluorescent  Lighting  in  the  following  buildings: 

253  305  306  820  821  1290  1525  1526  1528  1529  1532  1533 

Insulation  of  Domestic  Water  Heaters 

This  ECO  proposes  the  up-grading  of  insulation  levels  on  domestic  water  heaters  and  storage 
tanks.  Small  electric  water  heaters  would  receive  an  additional  1-1/2"  (R4)  thick  fiberglass 


wrap  kit.  Large,  oil-fired  tanks  would  receive  an  additional  3"  (R1 1)  thick  fiberglass  layer  and 
a  vinyl  jacket.  The  following  buildings  are  included  in  this  analysis: 


1526 

1528 

1529 

1532 

1533 

1635 

1636 

1637 

1638 

1639 

1640 

1642 

1643 

1644 

1645 

1646 

1647 

1648 

1649 

1651 

1652 

1653 

1657 

1658 

1662 

1663 

1666 

1667 

1668 

1669 

1671 

1680 

1681 

1682 

1688 

1689 

1691 

1692 

1693 

1695 

1696 

1694 

820 

1525 

1641 

1659 

1690 

305 

306 

506 

530 

1320 

1521 

1522 

1622 

172 

174 

290 

1247 

1252 

1253 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

Replace  Incandescent  Exit  Sign  Fixtures  with  LED  (Light  Emitting  Diode)  Fixtures 


Exit  signs  operate  24  hours  per  day,  365  days  a  year.  Field  surveys  have  shown  that  the 
existing  exit  signs  utilize  two  25  watt  incandescent  lamps  for  lighting.  LED  exit  signs  operate 
at  lower  wattages  and  the  lamps  last  up  to  30  years.  The  following  buildings  are  included  in 
this  ECO: 

172  174  290  1247  1252  1253  1350  1351  1352  1353  1354  1355  1356 

1357 


Replace  Existing  Fluorescent  Fixtures  with  New  Energy  Efficient  Fixtures,  Ballasts  and 
Energy  Conserving  Lamps 

Standard  four  tube  F40  T12  fluorescent  lighting  fixture  (standard  ballast)  consumes  about  190 
watts  per  fixture.  These  lighting  fixtures  can  be  replaced  with  F32  T8  fluorescent  light 
fixtures  with  electronic  ballasts.  The  T8  lamps  only  consume  32  watts  as  compared  to  40 
watts  for  the  standard  fluorescent  lamp  and  the  T8  light  fixture  (4  lamps,  2  ballasts)  consumes 
about  140  watts  per  fixture.  The  following  buildings  are  included  in  this  ECO: 

172  174  290  1247  1252  1253  1350  1351  1352  1353  1354  1355  1356 

1357 


Ceiling  Insulation 


This  ECO  consists  of  the  addition  of  R-19  (blown  cellulose  fill)  insulation  to  the  ceilings  of 
buildings  with  attics.  The  increase  in  the  thermal  resistance  of  the  ceiling  would  reduce  the 
heat  loss  across  the  surface  during  the  winter  and  reduce  the  heat  gain  during  the  summer. 
The  following  126  buildings  were  included  in  this  ECO: 


102 

103 

104 

105 

109 

113 

115 

116 

120 

121 

122 

123 

129 

135 

136 

139 

140 

144 

145 

148 

149 

151 

158 

214 

219 

220 

224 

227 

250 

258 

304 

305 

306 

309 

310 

311 

312 

313 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

^  ^ 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

356 

357 

358 

359 

360 

361 

362 

363 

364 

501 

506 

705 

707 

708 

801 

803 

808 

811 

812 

813 

814 

815 

816 

817 

818 

820 

821 

1201 

1206 

1213 

1214 

1221 

1222 

1225 

1227 

1231 

1262 

1282 

1291 

1301 

1401 

1501 

1535 

1526 

1527 

1528 

1529 

1532 

1533 

1601 

1622 

2001 

9071 

'f 


3.0  POTENTIAL  SAVINGS 


The  alternative  recommended  above  has  a  potential  savings  in  energy  consumption  of  16,099 
MBTU  per  year  at  a  cost  savings  of  $210,818  per  year  for  energy,  with  an  additional  savings 
of  $17,183  for  non-energy  related  items. 

The  total  cost  of  this  project  is  $445,566  (FY  1994)  excluding  design  and  supervision, 
inspection,  and  overhead  (SIOH)  costs. 

In  the  analysis  of  the  Life  Cycle  Cost  for  the  entire  project,  the  Summary  sheet  herein  does 
not  specify  an  absolute  economic  life  because  this  varies  among  the  different  sub-projects. 
Thus  following,  uniform  discount  factors  could  not  be  assigned,  but  rather  total  discounted 
savings  for  energy,  non-energy,  and  non-recurring  items  have  been  totaled  and  brought 
forward  from  the  individual  discrete  sub-projects. 


3.1  Metering 

Presently,  the  metering  of  the  energy  consumption  consists  of  recording  of  utility 
billing.  Billing  for  the  electricity  is  broken  down  into  four  substations  and  fuel  oils 
and  LP  gas  are  delivered  monthly  for  the  entire  post.  The  energy  conservation 
measures  recommended  are  based  on  field  surveys,  interviews  with  the  operating 
personnel,  and  recommendations  from  the  Army  Corps  of  Engineers. 

3.1.1  Calculations  for  energy  savings  were  subjected  to  rigorous  analysis,  as  per  (ECIP) 
guidelines.  However,  the  energy  savings  accrued  will  depend  on  the  implementation 
as  recommended,  and  following  the  recommended  operational,  maintenance,  and  repair 
procedures. 
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4. 


APRIL  1994 
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5. 


FORT  A.P.  HILL, 


PROGRAM 

ELEMENT 


6. 


VIRGINIA 


CATEGORY  CODE 


7 


ECIP:  ESOS  FORT 
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NUMBER 


A.P 


8. 


.  HILL 


PROJECT 

COST 


9.  COST  ESTIMATES 


ITEM 

U/M 

QUAN¬ 

TITY 

UNIT 

COST 

COST 

($000) 

Low  Flow 

Shower  Heads:  Buildings 

Included 

-  174, 

290,1247,  1252 

1253, 

1350,  1351, 

3.130 

1352, 

1353,  1354, 

1355,  1356,  1357 

1  Replace  Incandescent  Lamps 

with  Compact  Fluorescent  Lamps:  Bui. 

.dings  Included: 

9.827 

172 

174 

290 

412 

413 

529 

531 

733 

745 

746 

748  826 

828 

839 

924 

928 

1008 

1024 

1108 

1109 

1110 

1114 

1116 

1202 

1241  1247 

1252 

1253 

1254 

1256 

1263 

1350 

1351 

1352 

1353 

1354  1355 

1356 

1357 

1403 

1405 

1428 

1619 

1670 

S1272 

Nipht 

Set 

Back:  Buildings 

Included: 

175 

102 

1214 

117 

132 

208 

309 

1528 

216 

1262 

106A 

37.631 

1224 

118 

133 

209 

310 

1529 

113 

135 

224 

1525 

192 

1226 

119 

146 

227 

311 

1532 

116 

137 

303 

1527 

151 

1290 

125 

179 

253 

305 

506 

1533 

121 

144 

304 

1535 

313 

1291 

130 

205 

254 

306 

707 

1622 

123 

145 

820 

2001 

708 

131 

207 

308 

801 

1  Automatic 

Controls 

for  Heat 

Pumps 

Buildings  Included: 

1  106 

124 

172 

174 

253 

290 

292 

293 

294 

742 

1220 

47.820 

1252 

1253 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1650 

S0137 

SO201 

S0251 

S0254 

SO308 

S0313 

SO801 

TOlOl 

TO102 

TO105 

^  0114 

Toil  7 

Toil  8 

T0119 

T0120 

T0122 

T0125 

T012  6 

T0127 

T0128 

1.0130 

T0131 

T0132 

T0133 

T0143 

T0142 

T014  6 

T0163 

TO207 

TO208 

r TO209 

T0211 

T0215 

T0216 

T0217 

T0252 

TO303 

T0712 

T0713 

T0714 

T0715 

T1205 

Photocell 

Controls 

Building 

179 

0.679 

Replacing  Fluorescent  Lamps 

with  High  Efficiency 

^es: 

Buildings  Included: 

101 

102 

103 

104 

106A 

106B 

108 

109 

113 

115 

116 

17 , 500 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

139 

140 

142 

143 

144 

145 

148 

149 

151 

158 

163 

175 

178 

17  9A 

179B 

182 

201 

206 

209 

211 

214 

217 

219 

220 

222 

224 

226 

227 

250 

251 

253 

257 

258 

292 

293 

294 

303 

304 

305 

306 

309 

310 

311 

312 

313 

320 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

388 

501 

506 

512 

515 

530 

705 

707 

708 

711 

712 

713 

714 

715 

730 

801 

803 

804 

807 

808 

811 

812 

813 

814 

815 

817 

818 

820 

821 

826 

985 

986 

989 

1071 

1201 

1204 

1205 

1206 

1207 

1208 

1210 

1211 

1213 

1213B 

1214 

1215 

1216 

1217 

1219 

1220 

1221 

1222 

1224 

1225 

1226 

1227 

1230 

1231 

1262 

1268B  1282 

1290 

1293 

1296 

1301 

1304 

1320 

1321 

1323 

1324 

1326 

1327 

1401 

1404 

1423 

1424 

1425 

1474 

1501 

1504 

1521 

1522 

1523 

1524 

1525 

1526 

1527 

1528 

1529 

1532 

1533 

1535 

1538 

1545 

1546 

1601 

1604 

1623 

1624 

1630 

1632 

1633 

1634 

1641 

1650 

1654 

1656 

1659 

1664 

1672 

1673 

1677 

1679 

1683 

1684 

1685 

1687 

1690 

2001 

2002 

Occupancy 

Sensors : Buildings 

Included: 

172  174 

290 

412413 

529 

531 

733 

745 

746 

748 

826 

29. 681 

828 

839 

924 

928 

1008 

1024 

1108 

1109 

1110 

1114 

1116 

1202 

1241 

1247 

1252 

1253 

1254 

1256 

1263 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1403 

1405 

1428 

1619 

1670 

S1272 

Enerqy  Saving  Fluorescent  Lamps: 

Buildings 

Included: 

172 

174 

2  90 

1247 

1252 

1253 

1350 

1351 

1352 

1353 

1354 

Id  c  s 

1355 

1356 

1357 

Shut  Down 

Energy  to  Hot  Water  Heaters  or  Modify  Controls 

Build 

ings  Included 

172 

174 

290 

1247 

1252 

1253 

1350 

1351 

1352 

1353 

1354 

0.908 

^  355 

1356 

1357 
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FORT  A.P.  HILL, 

,  VIRGINIA 
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8.  PROJECT 
COST 

9.  COST  ESTIMATES 


ITEM 

U/M 

QUAN- 

UNIT 

COST 

TITY 

COST 

($000) 

Hot  Water  Circulatina  Pump  Controls  Blp  179 

0.238 

Replacement  of  Inefficient  Light 

Fixtures : 

Buildings  Involved: 

111.658 

253*  305  306  820 

1529*1532*  1533 

821 

1290 

1525 

1526* 

1528* 

Insulation  of  Domestic 

Water  Heaters:  Buildings 

Included- 

26.765 

1526  1528  1529  1532 

1533 

1635 

1636 

1637 

1638  1639 

1640 

1642  1643  1644  1645 

1646 

1647 

1648 

1649 

1651  1652 

1653 

1657  1658  1662  1663 

1666 

1667 

1668 

1669 

1671  1680 

1681 

1682  1688  1689  1691 

1692 

1693 

1695 

1696 

1694  820 

1525 

1641  1659  1690  305 

306 

506 

530 

1320 

1521  1522 

1622 

172  174  290  1247 

1355  1356  1357 

1252 

1253 

1350 

1351 

1352  1353 

1354 

Exit  Sign  Replacement: 

Buildings 

Included- 

4.992 

172  174  290  1247 

1354  1355  1356  1357 

1252 

1253 

1350 

1351 

1352 

1353 

1  Replace  Existing  Fluorescent  Fixtures  with  Energy 

Efficient  Fixtures: 

14.912 

1  Buildings  Included- 
172  174  290  1247 

1354  1355  1356  1357 

1252 

1253 

1350 

1351 

1352 

1353 

1  Ceiling  Insulation:  Buildings  Included- 

125.160 

102  103  104  105 

109 

113 

115 

116 

120  121 

122 

123  129  135  136 

139 

140 

144 

145 

148  149 

151 

158  214  219  220 

224 

227 

250 

258 

304  305 

306 

309  310  311  312 

313 

320 

321 

322 

323  324 

325 

326  327  328  329 

330 

331 

332 

333 

334  335 

336 

337  338  339  340 

341 

342 

343 

344 

345  346 

347 

348  349  350  351 

352 

353 

354 

356 

357  358 

359 

360  361  362  363 

364 

501 

506 

705 

707  708 

801 

803  808  811  812 

813 

814 

815 

816 

817  818 

820 

821  1201  1206  1213 

1214 

1221 

1222 

1225 

1227  1231 

1262 

1282  1291  1301  1401 

1501 

1535 

1526 

1527 

1528  1529 

1532  1533  1601  1622 

2001 

9071 

Subtotal 

445.566 

Escalation  to  April  1995  (3,5%) 

15.600 

Subtotal 

461.166 

Contingency  (5.0%) 

23.058 

Total  Contract  Cost 

484.224 

Supervision,  Inspection 

&  Overhead  (6.0%) 

29.053 

Design  Cost  (5.5%) 

26.632 

Total  Rounded  Request 

540.000 

10.  Description  of  Proposed  Construction: 

The  proposed  project  consists  of  installing  the  following  energy 
conserving  opportunities  (ECO^s)  to  reduce  energy  usage: 


Low  Flow  Shower  Heads:  Replace  shower  heads  that  currently  use  5-7  gallons 
per  minute  with  heads  that  use  2  to  3  gallons  per  minute.  Savings  are 
achieved  by  reducing  hot  water  heating  costs. 
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2,  DATE 
APRIL  1994 


f 

3. 

INSTALLATION  AND  LOCATION 

FORT  A.P.  HILL,  VIRGINIA 

4. 

PROJECT  TITLE 

5.  PROJECT  NUMBER 

ECIP  IMPROVEMENTS:  ESOS  FORT  A.P.  HILL 

Replace  Incandescent  Lamps  with  Compact  Fluorescent  Lamps:  The  existing 
incandescent  light  bulbs  (75  watts)  will  be  replaced  with  screw  in  type 
compact  fluorescent  bulbs  (18  watts) . 


Night  Setback:  Install  automatic  thermostats  on  gas/oil  fired  heating  boilers 
to  set  back  building  temperatures  during  unoccupied  periods.  Reducing  the 
thermostat  settings  10-15  degrees  will  save  energy. 


Automatic  Controls  for  Heat  Pumps:  Install  heat  pump  thermostats  that  will 
automatically  set  back  the  temperature  during  unoccupied  periods  and  during 
morning  warm  up  avoid  the  use  of  the  electric  emergency  resistance  heating. 

Replacing  Fluorescent  Lamps  with  High  Efficiency  Types:  Replace  standard 
fluorescent  lamps  with  energy  efficient  lamps.  Energy  efficient  lamps  provide 
the  same  amount  of  light  at  a  reduced  wattage. 

Occupancy  Sensors:  Occupancy  Sensors  will  be  installed  in  areas  were  lighting 
is  left  on  during  unoccupied  periods. 

I  nergy  Saving  Fluorescent  Lamps:  Replace  40  watt  F40  four  foot  fluorescent 

[lamps  with  34  watt  energy  saving  lamps.  An  energy  savings  of  6  watts  per  lamp 
can  be  achieved. 


Shut  Down  Energy  to  Hot  Water  Heaters  or  Modify  Controls:  Install  time  clocks 
to  automaticly  turn  hot  water  heaters  on  and  off  during  long  unoccupied 
periods . 

Replacement  of  Inefficient  Light  Fixtures:  Replace  incandescent  light 
fixtures  with  energy  efficient  F32T-8  fluorescent  lighting  fixtures. 

Insulation  of  Domestic  Water  Heaters:  Add  additional  insulation  to  hot  water 
heaters  and  storage  tanks.  This  will  effectively  reduce  the  stand  by  tank 
energy  losses. 


Exit  Sign  Replacement:  Replace  the  existing  incandescent  exit  signs  with 
Light  Emitting  Diode  (LED)  exit  fixtures.  A  savings  of  about  44  watts  per 
fixture  can  be  achieved  with  this  ECO. 


Replace  Existing  Fluorescent  Fixture  with  New  Energy  Efficient  Fixtures: 
Replace  existing  four  tube,  40  watt  fluorescent  fixtures  with  32  watt  T-8 
fluorescent  lighting  systems. 


Ceiling  Insulation : 


Add  additional  ceiling  insulation  to  buildings  with  less 
3  inches  of  insulation.  The  roof  system  heat  transmission  will  be 


than 

reduced  by  installing  R-30  insulation. 
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4.  PROJECT  TITLE 
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5.  PROJECT  NUMBER 


Photocells  in  Building  179 

This  ECO  proposes  the  installation  of  photocell  controls  on  exterior  lighting 
in  building  179.  The  exterior  lighting  is  manually  controlled  and  found  to  be 
left  on  during  the  daylight  hours.  Automatic  controls  are  available  to  turn 
the  exterior  lights  on  and  off  according  to  the  amount  of  daylight  available. 

Hot  Water  Circulating  Piamp  Controls 

Domestic  hot  water  circulating  pumps  operate  24  hours  a  day  in  building  179. 
This  ECO  proposes  the  installation  of  a  time  clock  to  automaticly  shut  down 
the  domestic  water  circulating  pump  during  unoccupied  periods. 

11.  Project: 

This  project  will  provide  energy  saving  lighting,  HVAC,  and  hot  water 
systems  recommendations  at  Fort  A.P.  Hill,  Virginia. 

Requirement :  Fort  A.P.  Hill  will  reduce  energy  consumption  and  operating 
.  and  maintenance  costs  to  help  comply  with  Executive  Order  12902  "Energy 

P  Efficiency  and  Water  Conservation  at  Federal  Facilities."  The  total 

^  project  savings-to-investment  ratio  (SIR)  for  this  work  is  5.05. 

Impact  if  Not  Provided:  If  this  project  is  not  executed.  Fort  A.P.  Hill 
will  not  achieve  annual  savings  of  $210,818  in  energy  costs,  $17,183  in 
non-energy  related  costs,  and  a  potential  reduction  in  energy  consumption 
of  16,099  Mbtu.  The  base  will  also  fail  to  contribute  to  energy 
conservation  goals  established  for  US  Army  facilities  by  the  Army 
headquarters . 

Cost  Development  Study  Date:  April  1994  Index:  1925 

Estimated  Construction  Start:  April  1995  Index:  1992 

Estimated  Midpoint  Construction:  October  1995  Index:  2029 

Estimated  Construction  Completion:  April  1996  Index:  2055 

Detailed  Justifications 

D-1  General:  The  project  is  dictated  by  the  Army’s  goal  to  reduce  energy 
consumption  by  making  efficient  use  of  energy  resources  at  the  facilities. 
This  will  increase  the  base’s  capability  to  achieve  budgetary  reductions. 
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ARMY  APRIL  1994 

.  INSTALLATION  AND  LOCATION 

FORT  A.P.  HILL,  VIRGINIA _ _ _ 

4.  PROJECT  TITLE  5.  PROJECT  NUMBER 

ECIP  IMPROVEMENTS:  ESQS  FORT  A.P.  HILL _ 

D-2  Accoininodations  Now  in  Use:  The  existing  buildings  and  building 
systems  are  operating  inefficiently.  Lighting  systems  are  old  lighting 
technology,  heating/cooling  system  controls  are  manual  controlled  and 
buildings  are  lacking  in  insulation. 

D-3  Analysis  of  Deficiency:  Many  of  the  buildings  listed  in  this  project 
are  lighted  by  incandescent  lighting,  inefficient  lamps  and  lighting 
controls.  In  addition,  night  setback  controls  and  lack  of  insulation  in 
buildings  and  around  water  heaters  contribute  towards  an  estimated  energy 
waste  of  16,099  Mbtu  per  year. 

D-4  Consideration  of  Alternatives:  Various  options  have  been  evaluated 
thoroughly  under  an  Energy  Savings  Opportunity  Survey  (ESOS) .  The 
recommended  options  for  this  project  are  feasible  and  meet  predetermined 
economic  criteria. 

D-5  Criteria  for  Proposed  Project:  The  installation  will  be  performed  as 
per  applicable  codes,  rules  and  regulations. 

D-6  Program  for  Related  Equipment:  All  required  materials  will  be 
furnished  and  installed  as  a  part  of  this  project. 

D-7  Disposal  of  Present  Assets:  None  of  the  present  assets  will  require 
disposal . 

D"8  Survival  Measures:  Not  applicable. 

D-9  Summary  of  Environmental  Consequences:  Environmental  impact  of  this 
project  is  only  beneficial.  Reduced  energy  usage  will  conserve  resources 
of  fuel  oil  and  those  used  in  generation  of  electricity,  and  also  result 
in  reduction  of  emissions  from  the  power  plants. 

D-10  Evaluation  of  Flood  Hazard  and  Encroachment  of  Wetlands:  Not 

applicable . 

D-11  Economic  Justification:  Completion  of  the  proposed  project  will 
result  in  net  energy  savings  of  16,099  Mbtu  and  $235,824  annually  in  total 
operating  costs,  without  including  a  non-recurring  cost  of  $7,823.  The 
total  savings-to-investment  ratio  (SIR)  is  5.05. 

D-12  Utility  and  Telecommunication  Support:  No  additional  utility  or 
telecommunication  support  is  required. 

D“13  Protection  of  Historic  Places  and  Archeological  Sites:  None  of  the 
project  elements  has  any  impact  on  the  historic  character  of  any  facility. 
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1 — 

1  3. 

INSTALLATION  AND  LOCATION 

FORT  A.P.  HILL,  VIRGINIA 

4  . 

PROJECT  TITLE 

ECIP  IMPROVEMENTS:  ESOS  FORT  A.P.  HILL 

5.  PROJECT  NUMBER 

D-14  Project  Development  Brochure:  An  engineering  study  was  completed  in 
April  1994,  and  an  executive  summary  is  attached. 

D-15  Energy  Requirements:  The  subject  project  will  reduce  present  energy 
consumption  by  16,099  Mbtu  annually.  See  Energy  Requirements  Appraisal 
(ERA)  in  Special  Requirements  Paragraph  3  (SRP-3) . 

D"16  Provision  for  the  Handicapped;  The  proposed  project  does  not  impact 
the  architectural  character  of  the  buildings  involved  and,  hence,  no 
design  for  the  handicapped  is  involved. 

D-17  Real  Property  Maintenance  Activity  (RPMA)  Analysis: 

A.  Physical  Impact:  There  will  be  a  savings  of  approximately  $17,183  per 
year  in  maintenance  activity  if  all  of  the  recommended  modifications 
are  implemented.  There  will  be  no  increase  or  decrease  in  real 
property  inventory . 

B.  Backlog  of  Maintenance  and  Repair  (BMAR)  Impact:  The  Lighting  systems 
life  expectancy  will  not  be  affected.  There  will  be  no  impact  on  BMAR. 

D-18  Commercial  Activities:  The  proposed  project  affects  only  systems  of 
existing  activities  and  does  not  involve  expansion  of  any  facilities  for 
any  new  function. 

Special  Requirements  Paragraph  3  (SRP3)  : 

Energy  Requirements  Appraisal  (ERA) 

1.  Project  Description:  The  following  energy  conservation  measures  will 
be  installed  in  the  buildings  named  in  block  9  at  Fort  A.P.  Hill,  VA: 

Low  Flow  Shower  Heads 

Replace  Incandescent  Lamps  with  Compact  Fluorescent  Lamps 
Night  Set  Back 

Automatic  Controls  for  Heat  Pumps 

Replacing  Fluorescent  Lamps  with  High  Efficiency  Types 

Occupancy  Sensors 

Energy  Saving  Fluorescent  Lamps 

Shut  Down  Energy  to  Hot  Water  Heaters  or  Modify  Controls 
Replacement  of  Inefficient  Light  Fixtures 
Insulation  of  Domestic  Water  Heaters 
Exit  Sign  Replacement 

Replace  Existing  Fluorescent  Fixtures  w/  Energy  Efficient  Fixtures 

Ceiling  Insulation 

Photocells  in  Building  179 

Hot  Water  Circulating  Pump  Controls 
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APRIL  1994 
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ECIP  IMPROVEMENTS 


2.  Estimated  Energy  Consumption:  The  existing  energy  consumption  on  Fort 
A.P. Hill  consumes  approximately  78,126  Mbtu  annually.  The  project, 
when  fully  implemented,  will  generate  net  annual  energy  savings  of 
16,099  Mbtu . 

3.  Energy  Sources:  No  new  energy  sources  will  be  required. 

4.  Energy  Use  Impacts:  The  proposed  project  will  reduce  the  burden  on 
existing  fuel  distribution  system. 

5.  Energy  Conservation:  The  annual  energy  consumption  will  be  reduced  by 
16,099  Mbtu  annually. 

6.  Energy  Alternatives:  The  proposed  project  will  reduce  the  annual 
energy  consumption  by  about  20%  without  effecting  the  base  mission. 

7.  Energy  Effects:  The  proposed  improvements  have  a  positive 
environmental  effect.  By  reducing  demand  for  energy,  it  effectively 
reduces  consumption  of  non-renewable  fuel  sources  and  resulting 
polluting  emissions  from  electric  generation. 

8.  Basis  of  Approval:  Total  energy  requirements  and  alternative  fuel 
sources  have  been  considered  and  included  in  this  appraisal  or 
discarded  as  inapplicable. 
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Back  up  Calculations  and  Cost  Estimates 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A. P.  Hill.  Virginia  REGION:  3  PROJECT  NO.; 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Project  Analysis  Sheet 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  Varies  PREPARER:  JJS 

1.  INVESTMENT  COSTS; 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  445,566 

$  24,506 

$  26,734 

$  495,784 


ENERGY 

COST  SAV!NG(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1)  MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAV1NGS(5) 

A.  ELEC 

$20.67  7,958  $ 

164,500 

$ 

1,788,128 

B.  DIST 

$5.69  8,140  $ 

46,318 

$ 

699,390 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76  $ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS  $ 

$ 

N.  TOTAL 

16,099  $ 

210,818 

$ 

2,487,517 

3.  NON  ENERGY  SAVINGS  {+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

25,006 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM 

SAVINGS(+)  YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1)  OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d.  TOTAL 

$ 

(7.823) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

$17,183 

4.  SIMPLE  PAYBACK  1G/(2N3+3A): 

2.35 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

$2,504,700 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

5.05 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


DACA31-89-C-0198 
FISCAL  YEAR:  1994 


$495,784 


YEARS 
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Low  Flow  Shower  Heads 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A. P.  Hill.  Virginia  REGION:  3 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Low  Flow  Shower  Heads 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  20 


PROJECT  NO.:  DACA  31-89-C-0198 

FISCAL  YEAR:  1994 


PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

$  3,130 

$  172 

$  188 

$  3,490 


$3,490 

2.  ENERGY  SAVINGS  (+)/COST(-): 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

453.0 

$ 

9,364 

14.65 

$ 

137,175 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

453 

$ 

9,364 

$ 

137,175 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT 

DISCOUNTED  SAV- 

FACTOR(3) 

$ 

lNGS(+)COST(-)(4) 

$ 

$ 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  lG/(2N3+3A+{3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


0.37  YEARS 
$137,175 
39.31 
20,96% 
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CONSTRUCTION  COST  ESTIMATE 


PREPARED:  March  1994 


SHEET  1  OF  2 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.;  92008 

AE;  Engineering  Applications  Consultants,  P.C. 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM; 
FINAL;  X 


SUMMARY:  Low  Flow  Shower  Heads 


ITEM 


QUANTITY 


NO.  MEAS 


MATERIAL 


UNIT 


COST 


LABOR 


UNIT 


COST 


TOTAL 

COST 


Low  Flow  Shower  Heads 

SUBGROUP 
Administration  Buildings 
Dinning  Facilities 
Housing  Facilities 


67 


EA 

EA 

EA 


25.00 

25.00 

25.00 


75 


1,675 


7.00 

7.00 

7.00 


21 


469 


96 


2,144 


SUB-TOTAL 


1,750 


490 


2,240 
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CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994  SHEET  2  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  FortA.P.  Hill,  Virginia 

AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Low  Flow  Shower  Heads 

ITEM 

1  QUANTITY 

1  MATERIAL 

LABOR 

TOTAL 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

SUBTOTAL  PREV.  PAGE 

1,750 

490 

2,240 

MARK-UP  ON  LABOR 
SUB-TOTAL 

21.0% 

— 

103 

103 

2,343 

TAXES  ON  MATERIAL 
SUB-TOTAL 

5.0% 

88 

88 

2,430 

OVERHEAD 

SUB-TOTAL 

15.0% 

365 

2,795 

PROFIT 

SUB-TOTAL 

12.0% 

335 

3,130 

PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 

3,130 

GRAND  TOTAL 

3,100 

0pTojecty9200SVcost\208nwblg.  wb  1 


Dinning  Housing  Admin  Field  Latrines 

Building  Number  172’  174  1,253  412 
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Water  Heater  Insulation  1.17  24  0.0003  0.0066 


New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 

SUBGROUP  A-1 


Bldg.  No  Description 

Floor  Area 

1247 

Entomology  Facility 

(Ft*^) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5,000 

TOTAL 

11,800 

SUBGROUP  B-1 

Bldg.  No 

Description 

Floor  Area 

(Ft*^) 

174 

Guest  House 

4,800 

290 

Log  Cabin  Bullocks  Lake 

1,056 

1350 

FH  NCO  &  ENL,  QTRS  8 

7,256 

1351 

FH  NCO  &  ENL.  QTRS  6 

7,256 

1352 

FH  NCOS  ENL,  QTRS 4 

7,256 

1353 

FH  NCOS  ENL,  QTRS 2 

3,804 

1354 

FH  Colonel.  QTRS  1 

2,553 

1355 

CO  Grade  &  WO,  QTRS  3 

4,846 

1356 

FH  NCO  &  ENL.  QTRS  5 

7,737 

1357 

FH  NCO  &  ENL,  QTRS  7 

7,256 

TOTAL 

53,820 

SUBGROUP  D-1 

Bldg.  No 

Description 

Floor  Area 

172 

Open  Dinning  NCO 

(Ft**2) 

4,272 

TOTAL 

4,272 

SUBGROUP  E-1 

Bldg.  No 

Description 

Floor  Area 

1241 

Detached  Latrine/Shwr 

(Fr*2) 

533 

SUBGROUP  E-2 


Bldg. 

No  Description 

Floor  Area 

412 

Detached  Latrine  TA12 

(Ft**2) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA1 5 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Latrine  Rapp.  Compound 

144 

748 

Detached  Latrine  TA 18 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  Repell.  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latrine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Latrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-Tr  Area  3 

90 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-Tr  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

3,931 


TOTAL 


Compact  Fluorescent  Lights 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-69-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1 994 

DISCRETE  PORTION  NAME:  Replace  Incandescent  Lighting  w/Compact  Fluorescent  Lighting 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

Z  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

672.0 

$  13,890 

11,77 

$ 

163,488 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

672 

$  13,890 

$ 

163,488 

$ 

$ 

$ 

$ 


$10,210 


9,157 

504 

549 

10,210 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-)  $2,91 0 

(1)  DISCOUNT  FACTOR  (TABLE  A)  1 1 .12 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1)  $32,359 

B.  NON  RECURRING  SAVINGS  {+)  OR  COST  (-) 


ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT  DISCOUNTED  SAV- 

COST(-)(1)  OCCUR.  (2)  FACTOR(3)  !NGS(+)COST(-)(4) 

a. Comp.Fluor  $  -7700  3  0.890  $  -6853 

b. Comp.Fluor  $  -7700  6  0.790  $  -6083 

c. Comp.Fluor  $  -7700  9  0.700  $  -5390 

d. Comp.FIuor  $  -7700  12  0.620  $  -4774 

d.  TOTAL  -30800  $  -23100 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4)  $9,259 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)):  0.69  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $172,747 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G:  16.92 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  21 .58% 
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CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

CONTRACT  NO.:  DACA  31-89-C-0198 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

ESTIMATOR:  JS 

PRELIM: 

lAE:  Engineerinq  Applications  Consultants,  P.C. 

CHECKED  BY:  VP 

FINAL:  X 

SUMMARY:  Install  Compact  Fluorescent  Lights 

QUA 

NTITY 

MATERIAL 

1  LABOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Replace  Incandescent 

Lighting  W/Compact  FI 

SUBGROUP 

Administration  Buildings 

18  Watt  Quad  FI.  (LCFP18) 

26 

EA 

23.00 

598 

0.50 

13 

611 

Dinning  Faciiities 

15  Watt  Compact  FI  (LEL15) 

2 

EA 

25.00 

50 

0.50 

1 

51 

18  Watt  Quad  FI.  (LCFP18) 

4 

EA 

23.00 

92 

0.50 

2 

94 

Housing  Facilities 

18  Watt  Quad  Fi.  (LCFP18) 

157 

EA 

23.00 

3,611 

0.50 

79 

3,690 

Field.  Latrines 

18  Watt  Quad  FI.  (LCFP18) 

119 

EA 

23.00 

2,737 

0.50 

60 

2,797 

SUB-TOTAL 

7,088 

155 

7,243 

(}project\92008\cos^08nwfalg.wb  1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-0-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Install  Compact  Fluorescent  Lights 


QUANTITY  MATERIAL 
ITEM  NO.  IMEASI  UNIT  I  COST 


SUBTOTAL  PREV.  PAGE 


LABOR _  TOTAL 

UNIT  I  COST  I  COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


0pioject\92008\cost\208nwblg.wb  1 


Dinning  Housing  Adtnln  Field  latrines 

Building  Number  172'  174  1,253  412 
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New  Buildings  List-  Buildings  built  after  1985  Fort  AP.  Hill 
SUBGROUP  A-1 


Bldg.  No  Description 

Floor  Area 

1247 

Entomology  Facility 

{Fr2) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5,000 

TOTAL 

11,800 

SUBGROUP  B-1 

Bldg.  No 

I  Description 

RoorArea 

(Fr2) 

174 

Guest  House 

4,800 

290 

Log  Cabin  Bullocks  Lake 

1,056 

1350 

FH  NCO  &  ENL,  QTRS  8 

7,256 

1351 

FH  NCO  &  ENL,  QTRS  6 

7,256 

1352 

FH  NCO  &  ENL.  QTRS  4 

7.256 

1353 

FH  NCO  &  ENL,  QTRS  2 

3,804 

1354 

FH  Colonel,  QTRS  1 

2,553 

1355 

CO  Grades  WO,  QTRS  3 

4,846 

1356 

FH  NCO  &  ENL,  QTRS  5 

7.737 

1357 

FH  NCOS  ENL,  QTRS  7 

7,256 

TOTAL 

53.820 

SUBGROUP  D-1 

Bldg.  No 

Description 

RoorArea 

172 

Open  Dinning  NCO 

(Fr*2) 

4,272 

TOTAL 

4,272 

SUBGROUP  E-1 

Bldg.  No 

Description 

RoorArea 

1241 

Detached  Latrine/Shwr 

(Fr2) 

533 

SUBGROUP  E-2 


Bldg.  No  Description 

RoorArea 

412 

Detached  Latrine  TA12 

(Ft*^) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA15 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Latrine  Rapp.  Compound 

144 

748 

Detached  Lattne  TA 1 8 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  Repell.  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latrine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Latrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-Tr  Area  3 

90  ^ 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-T r  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

TOTAL 

3,931 

Night  Setback 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.; 

PROJECT  TITLE:  Fort  A.P.  HHF  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Night  Set-Back 

ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS)  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 


$  37,631 

$  2,070 

$  2,258 

$  41,959 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY  COST  SAVING(S) 

SOURCE  $/MBTU(1)  MBTUATR(2) 


A.  ELEC 

B.  DIST 
C  RESID 
a  NG 

E.  LPG 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

I.  BIOMA 

J.  REFUS 

K.  WIND 
L  OTHER 

M.  DEMAND  SAVINGS 

N.  TOTAL 


$20.67 

$5.69 


$7.76 


768.7 

5,544.5 


6,313 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (’*>/-} 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ANNUALS 

SAV!NGS(3) 

15,889 

31,548 


47,437 


($2,210) 


DISCOUNT 

FACTOR(4) 

11.77 

13.83 


10.56 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 


DISCOUNTED 

SAVINGS(5) 

187,014 
436,312 


623,326 


($23,338) 


ITEM 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


SAVINGS(*»-)  YEAR  OF  DISCOUNT 

COST(-)(1)  OCCUR.  (2)  FACTOR(3) 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


($23,338) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  UFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


0.93 

$599,988 

14.30 

20.18% 


DACA  31-6900198 
FISCAL  YEAR:  1994 


$41,959 


YEARS 
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CBBE/A/^;  /_BABS. 
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Automatic  Controls  For  Heat  Pumps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A. P.  Hill.  Virginia  REGION:  3 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME;  Automatic  Controls  For  Heatpumps 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  10 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST  $  47,820 

B.  SlOH  $  2,630 

C.  DESIGN  COST  $  2,869 

D.  TOTAL  COST  (1A+1B+1C)  $  53,319 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


PROJECT  NO.:  DACA31-89-C-0198 

FISCAL  YEAR:  1994 

PREPARER:  JJS 


$53,319 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

2,677.0 

$  55,334 

8.39 

$ 

464,249 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

2,677 

$  55,334 

$ 

464,249 

3,  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 


($2,100) 


8.11 


DISCOUNT 

FACTOR(3) 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


($17,031) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


($17,031) 

1.00  YEARS 
$447,218 
8.39 
24.65% 


\Opratwt\02OO0WG^U«pmp 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Automatic  Controls  For  Heat  Pumps 

QUANTITY 

1  •  MATERIAL 

LABOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Night  Setback 

SUBGROUP 

Administration  Buildings 

30 

EA 

320.00 

9,600 

75.00 

2,250 

11,850 

Dinning  Facilities 

7 

EA 

320.00 

2,240 

75.00 

525 

2,765 

Housing  Facilities 

50 

EA 

320.00 

16,000 

75.00 

3,750 

19,750 

SUB-TOTAL 

27,840 

6,525 

34,365 

0project\92008\cost\208nwblg.  wb  1 


CONSTRUCTION  COST  ESTIMATE 


PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE;  Enoineerina  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM; 
FINAL:  X 


SUMMARY;  Automatic  Controls  For  Heat  Pumps 


QUANTITY  MATERIAL 
ITEM  NO.  IMEAS  UNIT  I  COST 


SUBTOTAL  PREV.  PAGE 


LABOR _  TOTAL 

UNIT  I  COST  COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


0project\92008\cost\208nwblg.  wb  I 


Energy  Conservation  Oppurtunity  Summary;  Automatic  Controls  for  Heat  Pumps 


Study 

Floor 

Existing  Energy  Usage 

Total  Energy  Savings 

Buildin 

g 

Area 

(Fe) 

MBtuA^r 

%IYx 

MBtuA^r 

%IYt 

111 

4,800 

438.1 

8,088 

109.1 

2,255 

174 

4,272 

378.7 

6,992 

74.3 

1,536 

1253 

5,000 

280.1 

5,183 

28.2 

583 

Sub 

Group 

Study 

Bldg. 

Applied 

Subgroup 

Average  Study  Building 
Savings 

Total  Applied  Group  Savings 

(Ft^) 

Energy 

(MBtu/Ft^- 

Yr) 

S/Ft^-Yr 

Energy 

(MBtu/Yr) 

$/Yr 

Admin 

1253 

63,939 

.0077 

0.14 

492.3 

10,175 

Housing 

174 

108,530 

.0174 

0.32 

1,888.4 

39,033 

Dinning 

172 

13,040 

.0227 

0.42 

296.0 

6,118 

TOTAL 

2,676.7 

55,327 

\0project\92008\rcports\hptablel 


TABLE  1.0-  HEAT  PUMP  BUILDINGS  LIST  FORT  A.P.  Hill  * 


ADMIN 

FP 

HOUSING 

FT" 

DINING 

FT" 

106 

5,320 

174 

4,800 

172 

4,272 

124 

2,490 

253 

1,152 

T0216 

3,500 

IM 

3,066 

290 

1,056 

TO303 

5,268 

1220 

6,464 

292 

1,056 

1252 

5,000 

293 

1,175 

1253 

5,000 

294 

1,175 

1650 

3,363 

1350 

7,256 

S0137 

1,740 

1351 

7,256 

TOlOl 

5,080 

1352 

7,256 

TO102 

1,604 

1353 

3,804 

TO105 

2,273 

1354 

2,553 

T0114 

1,440 

1355 

4,816 

TO120 

2,100 

1356 

7,737 

T0122 

1,455 

1357 

7,256 

T0126 

2,634 

SO201 

3,106 

T0127 

2,526 

S0251 

5,120 

T0128 

2,668 

S0254 

1,526 

T0143 

3,788 

SO308 

3,247 

T0163 

1,920 

S0313 

1,300 

T0217 

2,088 

SO801 

2,740 

T0714 

1,920 

T0117 

2,400 

T0118 

2,400 

T0119 

2,400 

T0125 

2,541 

TO130 

861 

T0131 

861 

T0132 

800 

T0133 

800 

T0142 

3,384 

T0146 

2,200 

TO207 

444 

TO208 

5,220 

TO209 

532 

T0211 

995 

T0215 

3,061 

T0252 

576 

T0712 

960 

T0713 

960 

T0715 

960 

T1205 

788 

TOTAL 

63,939 

108,530 

13,040 

‘SOURCE: 

Buildings  list  printout  Fort  A. 

P,  Hill  (New  and  Renovated  Buildings) 

Oproj  ect\92008\rcpoita\htpmp ! 


02-28-94 

6063092204 


ANNUAL  COMPONENT  COSTS 
Building  :  #17 2-Night  Setback 
Site  ;  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Bxarke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  COMPONENT 


Component 

< -  Annual 

($) 

Costs  * - > 

($/sqft) 

%  of 
Total 

Air  System  Fans 

582 

0.116 

9.6  % 

Cooling  Plants 

579 

0.116 

9.5  % 

Heating  Plants 

1,783 

0.357 

29.4.  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

2,944 

0.589 

48.5  % 

Lights 

1,183 

0.237 

19.5  % 

Other  Electric 

915 

0.183 

15.1  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

1,032 

0.206 

17.0  % 

»>  Non-HVAC  Sub-total 

3,130 

0.626 

51.5  % 

»>  GRAND  TOTAL 

6,074 

1.216 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

************************************************************************ 


02-28-94 
6063092204  , 


ANNUAL  ENERGY  COSTS 
Building  :  #17 2 -Night  Setback 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.c.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< - Annual 

($) 

Costs  *  — > 
($/sqft) 

%  Of 

Total 

Electric 

46737  kWh 

2,944 

0.589 

48.5 

% 

Natural  Gas 

0  Gallon 

0 

0.000 

0.0 

% 

Fuel  Oil 

0  Gallon 

0 

0.000 

0.0 

% 

Propane 

0  Gallon 

0 

0.000 

0.0 

% 

Remote  Heating 

0  Gallon 

0 

0.000 

0.0 

% 

Remote  Cooling 

0  Gallon 

0 

0.000 

0.0 

% 

»>  HVAC  Subtotal 

2,944 

0.589 

48.5 

% 

Non-HVAC  Component 


Electric 

49677  kWh 

3,130 

0.626 

51.5 

% 

Natural  Gas 

0  Gallon 

0 

0.000 

0.0 

% 

Fuel  oil 

0  Gallon 

0 

0.000 

0.0 

% 

Propane 

0  Gallon 

0 

0.000 

0.0 

% 

Remote  Heating  0  Gallon 

0 

0.000 

0.0 

% 

»>  Non-HVAC  Subtotal 

3,130 

0.626 

51.5 

% 

»>  GRAND  TOTAL 

6,074 

1.216 

100.0 

% 

*  Note :  1 . 

Cost  per  unit  floor  area 

is  based  on  the 

gross 

building  floor  area.  For 

this  building; 

Gross  floor  area 

= 

4,997  sqft 

Conditioned  floor  area 

= 

4,997  sqft 

************************************************************************ 


02-28-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  #17 2-Night  Setback 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hoxirly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

76,907 

99,012 

15.391 

19.814 

************************************************************************ 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< -  Source 

(kBTU) 

Energy  - > 

(kBTU/sqft)* 

Component 

^  OX 

(kBTU) 

rjliexyY 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 
Pumps 

31,511 

31,370 

96,584 

0 

6.306 

6.278 

19.328 

0.000 

31,511 

31,370 

96,584 

0 

6.306 

6.278 

19.328 

0.000 

»  HVAC  Total 

159,465 

31.912 

159,465 

31.912 

Lights 

Other  Electric 
Misc .  Electric 
Dorn.  Hot  Water 

64,051 

49,567 

0 

55,879 

12.818 

9.919 

0.000 

11.182 

64,051 

49,567 

0 

55,879 

12.818 

9.919 

0.000 

11.182 

»  Non-HVAC  Total  169,497 

33.920 

169,497 

33.920 

»  GRAND  TOTAL 

328,962 

65.832 

328,962 

65.832 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consTxmed . 

2.  Sovirce  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,997  sqft 

Conditioned  floor  area  =  4,997  sqft 

4.  Annual  cooling  load  is  the  sxim  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


ANNUAL  COMPONENT  COSTS 

Building  :  174-Night  Setback  02-17-94 

Site  :  Fort  AP  Hill,  Virginia  6063092204 

Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  COMPONENT 


Component 

<-■ —  Annual 
($) 

Costs  * - > 

($/sqft) 

%  of 
Total 

Air  System  Fans 

258 

0.054 

4.6  % 

Cooling  Plants 

509 

0.106 

9.1  % 

Heating  Plants 

1,278 

0.266 

22.7  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

2,045 

0.426 

36.4  % 

Lights 

1,109 

0.231 

19,7  % 

Other  Electric 

768 

0.160 

13.7  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

1,698 

0.354 

30.2  % 

»>  Non-HVAC  Sxib-total 

3,575 

0.745 

63.6  % 

»>  GRAND  TOTAL 

5,621 

1.171 

100.0  % 

*  Note:  1.  Cost  per  iinit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,800  sgft 

Conditioned  floor  area  =  4,549  sqft 

************************************************************************ 


02-17-94 

6063092204 


ANNUAL  ENERGY  COSTS 
Building  :  174-Night  Setback 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< - Annual 

($) 

Costs  *  — > 
($/sqft) 

%  Of 

Total 

Electric 

32467  kWh 

2,045 

0.426 

36.4  % 

Natiiral  Gas 

0  Gallon 

0 

0.000 

0.0  % 

Fuel  Oil 

0  Gallon 

0 

0.000 

0.0  % 

Propane 

0  Gallon 

0 

0.000 

0.0  % 

Remote  Heating 

0  Gallon 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Gallon 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

2,045 

0.426 

36.4  % 

Non-HVAC  Component 


Electric 

56750 

kWh 

3,575 

0.745 

63.6 

% 

Nattiral  Gas 

0 

Gallon 

0 

0.000 

0.0 

% 

Fuel  Oil 

0 

Gallon 

0 

0.000 

0.0 

% 

Propane 

0 

Gallon 

0 

0.000 

0.0 

% 

Remote  Heating 

0 

Gallon 

0 

0.000 

0.0 

% 

»>  Non-HVAC  Subtotal 

3,575 

0.745 

63.6 

% 

»>  GRAND  TOTAL 

5,621 

1.171 

100.0 

% 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,800  sqft. 

Conditioned  floor  area  =  4,549  sqft 

************************************************************************ 


ENERGY  BUDGET  <A> 


02-17-94 

6063092204 


Building  :  174 -Night  Setback 
Site  :  Fort  AP  Hill,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/ sqft) * 

Cooling  Loads  * 

70,035 

14.591 

Heating  Loads  * 

74,485 

15.518 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


<  — 

- Site 

Energy  - > 

< -  Source 

Energy - > 

Component 

(kBTU) 

(kBTU/ sqft) * 

(kBTU) 

(kBTU/ sqft) * 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 

13,990 

2.915 

14,276 

2.974 

27,551 

5.740 

28,113 

5 . 857 

69,236 

14.424 

70,649 

14.719 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

110,778 

23.079 

113,038 

23.550 

Lights 

60,081 

12.517 

61,307 

12.772 

Other  Electric 

41,588 

8.664 

42,437 

8.841 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

91,962 

19.159 

93,839 

19.550 

»  Non-HVAC  Total 

193,631 

40.340 

197,583 

41.163 

»  GRAND  TOTAL 

304,409 

63.419 

310,622 

64.713 

*  Notes:  1.  Site  energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =  98.0  % 


3.  Energy  per  vmit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building; 

Gross  floor  area  =  4,800  sqft 

Conditioned  floor  area  =  4,549  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  pletnt 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
axixiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


02-16-94 

6063092204 


ANNUAL  COMPONENT  COSTS 
Building  :  1253RangCon-Nite  Setback 
Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

**  **************************************'**'*******************  *****:*f*tfc*** 


TABLE  1.  COSTS  BY  COMPONENT 


Component 

< - -  Annual 

($) 

Costs  * - > 

($/sqft) 

%  of 
Total 

Air  System  Fans 

317 

0.063 

6.8  % 

Cooling  Plants 

1,168 

0.234 

25.1  % 

Heating  Plants 

70 

0.014 

1.5  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

1,555 

0.311 

33.4  % 

Lights 

2,098 

0.420 

45.1  % 

Other  Electric 

777 

0.155 

16.7  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

221 

0.044 

4.8  % 

»>  Non-HVAC  Sub-total 

3,096 

0.619 

66.6  % 

»>  GRAND  TOTAL 

4,651 

0.930 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,000  sqft 

Conditioned  floor  area  =*  3,660  sqft 

************************************************************************ 


02-16-94 

6063092204 


ANNUAL  ENERGY  COSTS 
Building  :  1253RangCon-Nite  Setback 
Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  ;  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

($) 

Costs  *  — > 
($/sqft) 

%  Of 

Total 

Electric 

24677  kWh 

.  1,555 

0.311 

33.4  % 

Nattiral  Gas 

0  Gallon 

0 

0.000 

0.0  % 

Fuel  Oil 

0  Gallon 

0 

0.000 

0.0  % 

Propane 

0  Gallon 

0 

0.000 

0.0  % 

Remote  Heating 

0  Gallon 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Gallon 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

1,555 

0.311 

33.4  % 

Non-HVAC  Component 

Electric 

49145  kWh 

3,096 

0.619 

66.6  % 

Natural  Gas 

0  Gallon 

0 

0.000 

0.0  % 

Fuel  Oil 

0  Gallon 

0 

0.000 

0.0  % 

Propane 

0  Gallon 

0 

0.000 

0.0  % 

Remote  Heating 

0  Gallon 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

3,096 

0.619 

66.6  % 

»>  GRAND  TOTAL 

4,651 

0.930 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building; 

Gross  floor  area  =  5,000  sqft 

Conditioned  floor  area  =  3,660  sqft 

^  ^  ^  ^  :i[r  :llr  ^ 


02-16-94 

6063092204 


ENERGY  BUDGET  <A> 

Building  :  1253RangCon-Nite  Setback 
Site  :  FORT  A.P.  HILL,  Virginia 
Prepared  By  :  E.A.C.,  P.C.  Burke,  VA 
Carrier  Hoiirly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

146,803 

3,912 

29.361 

0.782 

************************************************************************ 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

Component 

(kBTU) 

(kBTU/sqft)* 

“  oOuITCG 

(kBTU) 

jiiiiGiryy  — — 

(kBTU/sqft)* 

Air  System  Fans 
Cooling  Plants 
Heating  Plants 
Pumps 

17,167 

63,260 

3,770 

0 

3.433 

12.652 

0.754 

0.000 

18,071 

66,590 

3,968 

0 

3.614 

13.318 

0.794 

0.000 

»  HVAC  Total 

84,197 

16.839 

88,629 

17.726 

Lights 

Other  Electric 
Misc .  Electric 
Dorn.  Hot  Water 

113,618 

42,081 

0 

11,985 

22.724 

8.416 

0.000 

2.397 

119,597 

44,295 

0 

12,616 

23.919 

8.859 

0.000 

2.523 

»  Non-HVAC  Total  167,684 

33.537 

176,509 

35.302 

»  GRAND  TOTAL 

251,881 

50.376 

265,138 

53.028 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consximed. 

2.  Source  ener^  accounts  for  electrical  generating 
inefficiencies.  For  this  study; 

Electric  generating  efficiency  =  95.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,000  sqft 

Conditioned  floor  area  =  3,660  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


Photocell  Controls  for  lighting 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill.  Virginia  REGION:  3  PROJECT  NO.:  DACA  31 -39-0-0198 

PROJECT  TITLE:  Fort  A.P.Hiil<  Energy  Engineering  Analysis  Program  RSCALYEAR:  1994 

DISCRETE  PORTION  NAME:  Photocell  and  Time  Clock  Lighting  Controls 

ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS)  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

a  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1  D-l  E-1 F) 

2.  ENERGY  SAVINGS  {+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


679 

37 

41 

757 


$757 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAV]NGS(5) 

A.  ELEC 

$20.67 

21.1 

$ 

436 

11.77 

$ 

5,133 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFU5 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

21 

$ 

436 

$ 

5.133 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(>) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTORO) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d.  TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  UFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

vprii(Mra200»ta^^phatad 


1.74  YEARS 
$5,133 
6.78 
14,15% 


CONSTRUCTION  COST  ESTIMATE  [Date  Prepared:  1/27/94 
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BED  RM. 


Replacing  Fluorescent  Lamps  with  High  Efficiency  Types 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  A.P.  Hill.  Virginia  REGION:  3  PROJECT  NO,:  DACA31-69-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Prxjgram  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Replacing  Standard  Fluorescent  Lamps  with  High  Efficiency  Types 
ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS)  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCnON  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


17,500 

963 

1,050 

19,513 


$19,513 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBnru(i) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

493.1 

$ 

10,192 

11.77 

$ 

119,964 

B.  DIST 

$5.69 

(74.8) 

$ 

(426) 

13.83 

$ 

(5.886) 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E,  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

418 

$ 

9,767 

$ 

114,078 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (•i’/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  {3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST(-)(1) 


YEAR  OF 
OCCUR,  (2) 


$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 

FACrOR(3)  INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/{2N3+3A+(3Bd1/ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


2.00  YEARS 
$114,078 
5.85 
12.99% 
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Occupancy  Sensors 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-^0-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1 994 

DISCRETE  PORTION  NAME:  Occupancy  Sensors 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  86-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$ 

$ 

$ 

$ 


29,681 

1,632 

1,781 

33,094 


$33,094 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

795.0 

$  16,433 

11.77 

$ 

193,412 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

795 

$  16,433 

$ 

193,412 

3.  NON  ENERGY  SAVINGS  {+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

COST(-)(1) 

OCCUR.  (2) 

a. 

$ 

b. 

$ 

c. 

$ 

d.  TOTAL 

DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS{+)COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


2.01  YEARS 
$193,412 
5.84 
12.99% 
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CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994 

SHEET  1  OF  2 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE;  Engineering  Applications  Consuitants,  P.C. 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM; 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Occupancy  Sensors 

QUANTITY 

MATERIAL 

LABOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Occupancy  Sensors- 
Infrared  Wall  Switch 

SUBGROUP 

Administration  Buildings 

26 

EA 

77.00 

2,002 

7.00 

182 

2,184 

Dinning  Facilities 

15 

EA 

77.00 

1,155 

7.00 

105 

1,260 

Housing  Faciiities 

157 

EA 

77.00 

12,089 

7.00 

1,099 

13,188 

Field  Latrines 

60 

EA 

77.00 

4,620 

7.00 

420 

5,040 

SUB-TOTAL 

19,866 

1,806 

21,672 

0projecty92009Wos^08nwblg.wbl 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  OF 


SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Occupancy  Sensors 


SUBTOTAL  PREV.  PAGE 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


QUANTITY  I  MATERIAL _ LABOR _  TOTAL 

NO.  IMEAS  UNIT  I  COST  UNIT  I  COST  COST 


GRAND  TOTAL 


(}project\92008\cost\208nwblg.wb  1 
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Water  Heater  insulation  1.17 


New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 
SUBGROUP  A-1 

Bldg.  No  Description  Floor  Area 


1247 

Entomology  Facility 

1252 

General  Inst  Bldg 

1253 

Range  Control  Bldg 

SUBGROUP  B-1 

Bldg.  No 

'  Description 

174 

Guest  House 

290 

Log  Cabin  Bullocks  Lake 

1350 

FH  NCO  &  ENL,  QTRS  8 

1351 

FH  NCO  &  ENL,  QTRS  6 

1352 

FH  NCO  &  ENL,  QTRS  4 

1353 

FH  NCO  &  ENL,  QTRS  2 

1354 

FH  Colonel,  QTRS  1 

1355 

CO  Grades  WO,  QTRS  3 

1356 

FH  NCO  &  ENL,  QTRS  5 

1357 

FH  NCO  &  ENL,  QTRS  7 

SUBGROUP  D-1 

Bldg.  No 

Description 

172 

Open  Dinning  NCO 

(Fr2) 

1,800 

5,000 

5,000 

TOTAL  11,800 


Roor  Area 
(Ft**2) 
4,800 
1,056 

7,256 

7,256 

7,256 
3,804 
2,553 
4,846 
7,737 

7,256 

TOTAL  53,820 


Roor  Area 
(Ft^) 
4,272 

TOTAL  4,272 


SUBGROUP  E-1 
Bldg.  No  Description 

1241  Detached  Latrine/Shwr 


Roor  Area 
(Fr2) 

533 


SUBGROUP  E-2 


Bldg. 

No  Description 

412 

Detached  Latrine  TA12 

413 

Detached  Latrine  TA12 

529 

Detached  Latrine  Area  15 

531 

Detached  Latrine  TA15 

733 

Detached  Latrine  TNG  18 

745 

Detached  Latrine  TNG  14 

746 

Detached  Latrine  Rapp.  Compound 

748 

Detached  Latrine  TA 18 

826 

Detached  Latrine  Range  42 

828 

Detached  Latrine  TNG  28 

839 

Detached  Latrine  at  Repefl.  Twr 

924 

Detached  Latrine 

928 

Detached  Latrine 

1008 

Detached  Latrine-  Range  25 

1024 

Detached  Latrine-Range  24 

1108 

Detached  Latrine-Range  28P 

1109 

Detached  Latrine-Range  28P 

1110 

Detached  Latrine-Range  28P 

1114 

Detached  Latrine 

1116 

Detached  Latrine-Range  33 

1202 

Detached  Latrine-  Range  7 

1254 

Detached  Latrine-Range  37 

1256 

Detached  Latrine 

1263 

Detached  Latrine-Range  6 

1403 

Detached  Latrine-Tr  Area  5 

1405 

Detached  Latrine-Tr  Area  3 

1428 

Detached  Latrine-Tr  Area  3 

1619 

Detached  Latrine-T  r  Area  21 

1670 

Detached  Latrine-Tr  Area  21 

S  1272 

Detached  Latrine-  Range  33 

Roor  Area 
(Ft“2) 
143 
143 
90 

143 
90 

144 
144 
143 

143 

144 

143 
108 

144 

143 

144 
144 
144 
144 
144 
143 
143 
143 
108 

143 
90 
90 

144 
90 

144 

108 

3,931 


TOTAL 


Energy  Savings  Fluorescent  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-S9-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1 994 

DISCRETE  PORTION  NAME:  Energy  Saving  Fluorescent  Lamps 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


14,665 

807 

880 

16,351 


$16,351 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

297.0 

$  6,139 

11.77 

$ 

72,256 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

297 

$  6,139 

$ 

72,256 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 


a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+)  YEAR  OF 
COST(-)(1)  OCCUR.  (2) 

$ 

$ 

$ 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bdl /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


266  YEARS 
$72,256 
4.42 
10.83% 
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CONSTRUCTION  COST  ESTIMATE 


PREPARED:  March  1994 


SHEET  1  OF  2 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Energy  Saving  FI 


uor.  Lamps 


QUANTITY 


ITEM 


NO. 


MEAS 


MATERIAL 


UNIT 


COST 


LABOR 


UNIT 


COST 


TOTAL 

COST 


Install  35  Watt  Energy 
Saving  Fluor.  Lamps 


SUBGROUP 


Administration  Buildings 
Dinning  Facilities 
Housing  Facilities 


464 

38 

1592 


EA 

EA 

EA 


3.45 

1,601 

3.45 

131 

3.45 

5,492 

1.50 

696 

1.50 

57 

1.50 

2,388 

2,297 

188 

7,880 


SUB-TOTAL 


7,224 


3,141 


10,365 
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CONSTRUCTION  COST  ESTIMATE 

PREPARED;  March  1994  SHEET  2  OF  2 

PROJECT;  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 

CONTRACT  NO.;  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Energy  Saving  Fluor.  Lamps 

ITEM 

QUANTITY 

MATERIAL 

LABOR 

TOTAL 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

SUBTOTAL  PREV.  PAGE 

7,224 

3,141 

10,365 

MARK-UP  ON  LABOR 
SUB-TOTAL 

21.0% 

— 

660 

660 

11,025 

TAXES  ON  MATERIAL 
SUB-TOTAL 

5.0% 

361 

— 

361 

11,386 

OVERHEAD 

SUB-TOTAL 

15.0% 

1,708 

13,094 

PROFIT 

SUB-TOTAL 

12.0% 

1,571 

14,665 

PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 

14,665 

GRAND  TOTAL 

14,700 

0project\92008\cost\208nwblg.wbl 


Dinning  Housing  Admin  Field  Latrines 

Building  Number  172  174  1,253  412 
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New  Buildings  List-  Buildings 
SUBGROUP  A-1 
Bldg.  No  Description 

1247  Entomology  Facility 

1252  General  Inst  Bldg 

1253  Range  Control  Bldg 


Bldg.  No 

SUBGROUP  B-1 
Description 

174 

Guest  House 

290  ^ 

Log  Cabin  Bullocks  Lake 

1350 

FH  NCO  &  ENL,  QTRS  8 

1351 

FH  NCO  &  ENL,  QTRS  6 

1352 

FH  NCO  &  ENL,  QTRS  4 

1353 

FH  NCO  &  ENL,  QTRS  2 

1354 

FH  Colonel,  QTRS  1 

1355 

CO  Grade  &  WO,  QTRS  3 

1356 

FH  NCO  &  ENL,  QTRS  5 

1357 

FH  NCO  &  ENL,  QTRS  7 

Bldg.  No 

SUBGROUP  D-1 
Description 

172 

Open  Dinning  NCO 

built  after  1985  Fort  A.P.  Hill 


Floor  Area 

(Fr2) 

1,800 

5,000 

5,000 

TOTAL  11,800 


Roor  Area 
(Ft**2) 
4,800 
1,056 

7,256 

7,256 

7,256 
3,804 
2,553 
4,846 
7,737 

7,256 

TOTAL  53,820 


Roor  Area 
(Ft-2) 
4,272 

TOTAL  4,272 


SUBGROUP  E-1 
Bldg.  No  Description 

1241  Detached  Latrine/Shwr 


Floor  Area 

(Fr2) 

533 


SUBGROUP  E-2 
Bldg.  No  Description 


412 

Detached  Latrine  TA12 

413 

Detached  Latrine  TA12 

529 

Detached  Latrine  Area  15 

531 

Detached  Latrine  TA15 

733 

Detached  Latrine  TT4G 18 

745 

Detached  Latrine  TNG  14 

746 

Detached  Latrine  Rapp.  Compound 

748 

Detached  Latrine  TA 18 

826 

Detached  Latrine  Range  42 

828 

Detached  Latrine  TNG  28 

839 

Detached  Latrine  at  Repell.  Twr 

924 

Detached  Latrine 

928 

Detached  Latrine 

1008 

Detached  Latrine-  Range  25 

1024 

Detached  Latrine-Range  24 

1108 

Detached  Latrine-Range  28P 

1109 

Detached  Latrine-Range  28P 

1110 

Detached  Latrine-Range  28P 

1114 

Detached  Latrine 

1116 

Detached  Latrine-Range  33 

1202 

Detached  Latrine-  Range  7 

1254 

Detached  Latrine-Range  37 

1256 

Detached  Latrine 

1263 

Detached  Latrine-Range  6 

1403 

Detached  Latrine-Tr  Area  5 

1405 

Detached  Latrine-Tr  Area  3 

1428 

Detached  Latrine-Tr  Area  3 

1619 

Detached  Latrine-Tr  Area  21 

1670 

Detached  Latrine-Tr  Area  21 

S  1272 

Detached  Latrine-  Range  33 

Roor  Area 
(Ft**2) 
143 
143 
90 

143 
90 

144 
144 
143 

143 

144 

143 
108 

144 

143 

144 
144 
144 
144 
144 
143 
143 
143 
108 

143 
90 
90 

144 
90 

144 

108 

3,931 


TOTAL 


Shut  Down  Enei^y  to  Hotwater  Heatere  or  Modify  Controls 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1 994 

DISCRETE  PORTION  NAME;  Shut  Down  Energy  To  Hotwater  Heaters  or  Modify  Controls 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  20  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

$  908 

$  50 

$  54 

$  1,012 


$1,012 


2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

13.0 

$  269 

14.65 

$ 

3,937 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

13 

$  269 

$ 

3,937 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1 )  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT 

COST(-)(1)  OCCUR.  (2)  FACTOR(3) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


3.77  YEARS 
$3,937 
3.89 
7.31% 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Enqineerinq  Applications  Consultants.  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Shut  Down  Enerqv  to  Hotwater  Heaters  or  Modify  Controls 


QUANTITY  MATERIAL _ LABOR 

ITEM  NO.  IMEAS  UNIT  I  COST  UNIT  I  COST 


SUBTOTAL  PREV.  PAGE 


TOTAL 

COST 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 
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Dinning  Housing  Admin  Field  Latrines 

Building  Number  172  174  1,253  412 
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New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 
SUBGROUP  A-1 


Bldg.  No  Description 

Floor  Area 

1247 

Entomology  Facility 

(Fr2) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5,000 

TOTAL 

11,800 

SUBGROUP  B-1 

Bldg.  No  Description 

RoorArea 

(Ft**2) 

174 

Guest  House 

4,800 

290 

Log  Cabin  Bullocks  Lake 

1,056 

1350 

FH  NCO  &  ENL.  QTRS  8 

7,256 

1351 

FH  NCO  &  ENL,  QTRS  6 

7,256 

1352 

FH  NCO  &  ENL,  QTRS  4 

7,256 

1353 

FH  NCO  &  ENL,  QTRS  2 

3,804 

1354 

FH  Colonel,  QTRS  1 

2,553 

1355 

CO  Grades  WO.  QTRS  3 

4,846 

1356 

FH  NCOS  ENL,  QTRS  5 

7,737 

1357 

FH  NCOS  ENL,  QTRS  7 

7,256 

TOTAL 

53,820 

SUBGROUP  D-1 

Bldg.  No  Description 

RoorArea 

172 

Open  Dinning  NCO 

{Ft**2) 

4,272 

TOTAL 

4,272 

SUBGROUP  E-1 

Bldg.  No  Description 

RoorArea 

1241 

Detached  Latrine/Shwr 

(Fr2) 

533 

SUBGROUP  E-2 

Bldg.  No  Description 

RoorArea 

412 

Detached  Latrine  TA12 

(Fr2) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA1 5 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Latrine  Rapp.  Compound 

144 

748 

Detached  Latrine  TA 1 8 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  Repefl.  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latrine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Latrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-Tr  Area  3 

90 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-Tr  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

TOTAL 

3,931 

Hot  Water  Circulating  Pump  Controls 


ENERGY  CONSERVATION  INVESTMENT  PRCX5RAM  (ECa^) 


LOCATION:  FortAP.Hfll,  Virginia  REGION:  3  PROJECT  NO^  DACA  31-88^198 

PROJECT  TTFLE;  Fort  AP.  Hil^EnargyEnginMrmgAnaiysa  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME;  Hot  Water  Clrcuiating  Pump  Controte 

ANALYSIS  DATE;  January  1994  ECONOMIC  UFE  (YRS)  10  PREPARER;  JJ5 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 
a  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUCUTTUTY  COMPANY  REBATE 

G,  TOTAL  INVESTMENT  (1D-1E-1F) 

Z  ENERGY  SAVINGS  (+VCOST(-): 

DATE  OF  NISTIR  85-3273.X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


238 

13 

14 
265 


$265 


ENERGY 

COST 

SAV1NG(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTUTTR® 

SAVINGS® 

FACTOR(4) 

SAVINGS® 

A.  ELEC 

$20.67 

Z8 

$ 

58 

14.65 

$ 

848 

B.  DIST 

$5.^ 

$ 

$ 

C.  REStO 

$ 

$ 

D.  NG 

$ 

$ 

a  LPG 

$7.76 

$ 

$ 

R  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

S 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L.  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

3 

$ 

58 

$ 

848 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+L) 

(1)  DISCOUNT  FACTOR  (TABLE>^ 

(2)  DISCOUNTEDSAVINGS/COST(3AX3A1) 


B.  NON  RECURRING  SAVINGS  <4>)  OR  COST  (-} 


riEM 


a. 

b. 

c. 

d.  TOTAL 


SAV1NGS(’«>)  YEAR  OF 
COST(.)(1)  .  OCCUR.® 

$ 

$ 

$ 


OSCOUNT  DISCOUNTED  SAV* 
FACTOR®  INGS(+)COST{-)(4) 

$ 

$ 

$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+36d4) 


4.  SIMPLE  PAYBACK  1G/<2N34>3ArK3BdiyECONOM!CUFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N54-3C): 

6.  SAVINGS  TO  INVESTMENT  RATON  (SIR)  5rtG- 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


,  4JS9  YEARS 
$848 
3.20 
12.81% 
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.  FflAMCFUflT,  C£ 


Replacement  of  Liefflcient  Light  Fixtures 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort A.P. Hill, Virginia  REGION:  3  PROJECTNO.:  DACA31-89^198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  RSCAL  YEAR:  1 994 

DISCRETE  PORTION  NAME:  Replacement  of  Inefficient  Light  Fixtures 

ANALYSIS  DATE:  January  1994  ECONOMIC  UFE  (YRS)  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  86-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


$  111,658 

$  6,141 

$  6,699 

$  124,499 


$124,499 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

1,420.4 

$ 

29,360 

11.77 

$ 

345,563 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  6IOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L,  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

1,420 

$ 

29,360 

$ 

345,563 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A. ,  ANNUAL  RECURRING  (+/-)  $2,515 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  {-) 


11.12 


$27,967 


ITEM  SAVINGS(+) 

COST(-)(1) 

a. MalntFl.Fc$  -4012 

b.  $ 

c.  $ 

d.  TOTAL  -4012 


YEAR  OF 
OCCUR.  (2) 
7 
6 
9 


DISCOUNT  DISCOUNTED  SAV- 

FACTOR(3)  INGS(+)COST{-)(4) 

0.760  $  -3049 

$ 

$ 

$  -3049 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 


$24,918 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  UFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


3.94  YEARS 
$370,481 
2.98 
7.84% 
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Sheet  1  of  1 

Date :  December  7.  1992  *  By :  JS 

Pr o j ect :  Energy  Savinas  Opportunity  Survey.  Fort  A«P.  Hill,  VA 
Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 . 00 
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Sheet  1  of  1 

Date:  December  7.  1992  By:  JS 

Project:  Energy  Savinas  Opportunity  Survey.  Fort  A.P.  Hill,  VA 

Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008.00 

LA»AP  BC,VKiOKA\C  L-\T=-E. 

FA-OTIT-  AV£«.A^  UlPS  r  ZO^OOO 

C>P£(2.AT'^'^6-  ^  ^  ^  ^(jCfOi^l2.6/ye. 
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7.^  XMCAMOEScEtnTT  X  ‘SCLUAKiiSES  ^  3.1^  ^  4-5  /5 

71^  Goi-fc 


Replace  Ineffient  Light  Fixtures 


^Building 

Study 

Study  Big 

Total  Group 

Incandescent  to  be  Proposed 

Proposed 

^^roup 

Building 

Floor  Area 

Floor  Area 

Replaced  Per  Study  Fluorescent 

Fluorescent 

Ft**2 

Ff*2 

Building 

Per  Study  Big. 

Per  Goup 

B-2 

1528 

7,563 

38,967 

46 

237 

C-2 

1290 

9,306 

9,306 

15 

13 

13 

D-2 

820 

6,176 

18,176 

37 

31 

91 

E-1 

821 

5,984 

8,484 

176 

130 

184 

228 

Replace  Ineffient  Light  Fixtures-  Energy  Savings 

Building 

Study 

Study  Big 

Total  Group 

Study  Big.  Energy  Savings 

Group  Energy  Savings 

Group 

Building 

Floor  Area 

Floor  Area 

KWH/Ft**2/Yr  Btu/Ff*2A'r 

KWHA'r 

MBtuTfr 

Ft**2 

Ft-2 

B-2 

1528 

7,563 

38,967 

1.5  5,148.3 

58,780 

200.6 

C-2 

1290 

9,306 

9,306 

3.0  10,290.5 

28,058 

85.8 

^2 

820 

6,176 

18,176 

7.4  25,256.9 

134,506 

458.1 

E-1 

821 

5,984 

8,484 

23.0  78,371.7 

194,816 

664.9 

1,420.4 

• 

0project\92008\calc\ineff]tg.wq1 
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TYPE  223 
Two  Lamps 

Enclosed,  Wall  Mounted,  Direct  And/Or  Indirect 
Ruorescent  Fixture 


Fixture  be  constructed  of  cold-rolled  steel  and  shall  conform  to  UL 1570.  Ferro^ 

metal  surfaces  shall  be  treated  with  5-stage  coating  of  zinc  phosphate  and  finished  in 
baked  white  Seams  shall  be  sealed  or  gasketed  to  prevent  light  leakage.  The 

lens  shall  be  0.125  inch  nominal  thickness  (minimum  0.115  inch)  of  100  percent  virgin 
clear  acrylic  plastic,  with  a  regular  array  of  prismatic  elements  on  one  surface  and 
smooth  on  the  other.  Receptacle  shall  be  2-pole,  3-wire,  rated  at  15  amperes  md  125 
volts,  and  chaii  be  of  the  grounding  type.  On/off  pull  chain  switch  shall  be  provided  for 
downlight  Upward  light  shall  be  controlled  from  a  wall  switch.  Fixture  shall  Ip^e 
knockouts  in  the  back  for  wiring  through  an  outlet  box  and  a  grounding  terminaL 
Standard  ballast  shall  be  the  ria«  p,  high  power  factor  type  which  has  been  approved 
for  the  application  by  the  Certified  Ballast  Manufacturers.  Fixture  shall  be  prewired. 


Fixture  type  indicated  on  this  sheet  shall  also  conform  to  requirements  specified  and 


indicated  in  the  contract 
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Insulation  of  Domestic  Water  Heaters 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  A. P,  Hill,  Virginia  REGION:  3 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 
DISCRETE  PORTION  NAME:  Water  Heater  Insulation 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTUA^R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

175.6 

$ 

3,629 

14.65 

$ 

53,165 

B.  DIST 

$5.69 

329.7 

$ 

1,876 

17.70 

$ 

33,205 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

505 

$ 

5,505 

$ 

86,370 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A,  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


5.42  YEARS 
$86,370 
2.89 
5.68% 


$  26,765 

$  1.472 

$  1,606 

$  29,843 


$29,843 


PROJECT  NO.:  DACA31-89-C-0198 
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Water  Heater  Insulating  Kits-  Electric 


Existine  Conditions 

Add  Insulation  Kits 

4  Additional  R  Value 

Heater  Efif.= 

100% 

100% 

Capacity 

wRnk= 

40  Gallons 

40  Gallons 

0.22  Btu/F*Ft**2*Hr 

0. 1 1 702  Btu/F*Ft**2*Hr 

AtanlF= 

27  Ft**2 

30  Ft**2 

Ttank= 

120  F 

120  F 

Tsurroundings= 

65  F 

65  F 

Operational  Hours 

8760 

8760 

Part  Time  Load 

4392 

4392 

Year  Round  Savings 


Existing  Energy  Usage 
New  Energy  Usage  w/lnsulation 

Savings 
$  Savings 


2,861,892.00  BtuA'r 
(1.691.425.53)  Btu/Yr 


1.17  Mbtu/Yr 
24  - 


Seasonal  Savings  (April-October) 


Existing  Energy  Usage 
New  Energy  Usage  w/lnsulation 

Savings 
$  Savings 


1,434,866.40  Btu/Yr 
(848,029.79)  Btu/Yr 


0.59  MbtuA^r 
12 


0project\92008\calc\wtilitr.wb  1 

Number  of  Tanks 


MBtu/Yr  $/Yr 
150  175.57 


3,629 


Materials  Labor 
25 
3,750 


Per  Tank 
Number  of  Tanks 


150 


18 

2,700 


ngineering 


Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANl^YSIS 


Sheet 
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Uimse.  U-E  ti«0  ^  i-b 


Project:  Fort  A.  P.  Hill  ESOS 


Date:  2-28-94 


Contract  No.:  DACA  31-89-C-0198  EAC  Project  No.:  92008 
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FORT  A.P.  HILL  BUILDING  USE-GROUP  SUMMARY 
FIGURE  1 
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Water  Healer  Insulating  Kits>  Oil  Fired 


Existing  Conditions 
Heater  ££= 

Tank  Capacity 

Utank- 

Atank* 

Ttank^ 

TsuiTOtindingi- 
Operational  Hours 
PartUme  Load 


70% 

750  Gallons 
0.15  Btu/F*Ft**2*Hr 
138  Ft«2 
180  F 
60  F 
8760 
4392 


Add  Insulation  Kits 
11  R- Value 
70% 

750  Gallons 
0.0566  Blii/F*Ft^*Hr 
167  Ft**2 
180  F 
60  F 
8760 
4392 


Year  Round  Savings 

Existing  Energy  Usage  31,085,485.71  Btu/Yr 

New  Energy  Usage  w/lnsulation  (14,195,450.13)  Btu/Yr 


Savings  16.89  Mbtu/Yr 

$  Savings  96 

Seasonal  Savings  (April-October) 

Existing  Energy  Usage  15,585,325.71  Btu/Yr 

New  Energy  Usage  w/lnsulation  (7,117,170.89)  Btu/Yr 


Savings 
$  Savings 

opvjM&nootvcBkwate.vtii 


8.47  Mbtu/Yr 
48 


Subgnsup  B>2<  Seasonal  Use  Buildings 
1526  7,563 

1528  7,563 

1529  7,563 

1532  7,563 

1533  •  7,563 
37,815 

Subgroup  B-3-Seasonai  Use  Buildings 


1635 

3,441 

1636 

3,441 

1637 

9,633 

1638 

9,633 

1639 

9,633 

1640 

9,633 

1642 

9,633 

1643 

9,633 

1644 

9,633 

1645 

9,633 

1648 

9,633 

1647 

9.633 

1648 

9,633 

1649 

3,441 

1651 

3,441 

1652 

9,633 

1653 

9,633 

1655 

3,441 

1657 

9,633 

1658 

9,633 

1662 

9,633 

1663 

9,633 

1666 

9,633 

1667 

9,633 

1668 

9,633 

1669 

9,633 

1671 

3,441 

1680 

3,441 

1681 

3,441 

1682 

3,441 

1688 

9,683 

1689 

9,683 

1691 

9,683 

1692 

9,683 

1693 

9,683 

1695 

9,683 

1696 

9,683 

1694 

9,683 

310,726 

Subgroup  0-2  Year  Round  Use 
820  6,176 

1525  12,000 

18,176 

Subgroup  D-3  Year  Round  Use 
1641  11,070 

1659  11,070 

1690  11,070 

33,210 

Subgroup  E-1  Year  Round  Use 

305  1,250 

306  1,250 

506  720 

530  1,000 

1320  1,240 

1521  240 

1522  1,000 
1622  1,000 

7,700 


FftMOeS.  /0)09 
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DESIGN 
GROUP 

A  PROFESSIONAL  CORPORATION 
ARCH  I TECTS  •  ENG  I NEERS-  PLANNERS 


DESIGN 

ANALYSIS 


Q  BUDGET 

□  PRELIMINARY 

□  FINAL 

□  OTHER  _ 


PROJECT  NMiE: 

EEAV-  A  P  FILL 

PROJECT  PART:  y/ Rl ZR 

AZAipE  iFsulAp/DN 

SPEC.  OIVISICN: 

Fo  eAL .  FlFyIFAL/E 

0E?A«TH6HT:  //JECF  AO/C  A  L 

COJPUTED  ^y-.CTW  ^'^■■3/14/63 

JCB  W:  44/7_  OZ  . 

SHEET  NO:  CF:  | 

CHSCXHD  SY:  OATS: 

SHEET  N3:  OP: 

/ 


^floP 


Some  MEATS^  AfcE  PE-ACIMISD  APP/VOA/aL 
A£e:  ASCPMME/VDED. 

TYP.  40  SAL.  TAa/JY  ,  ]/aAL7fCAL 

APfAoY,  /3"^y  5  'HiaA  lAa/A/jAA  ^40 

SPPPACS  APEA  =  (^7'/  /a  ^/Af/44 )'r  (ir^  JS  x  s/h. zs 
'  4 

u,^  ' i/CA^.Le')  =  o.z}  a-ro/AM-Fj'^-r 

ADO  J^JSDLA7/0U  KJT,  //l'T/P.  A/3£PSlA5S 

APEA=^  CTTirZl'^/^ x/4A)^  (P'’^ZJxS,I//2.A^ 30F7'^ 

OJ! 

A UxA  -  i//  xA /.  -  iAxA-i,  CN^SLZCT  CMPYA TUPE')  - 
-  (^O.  z/x  2.0  BTU /me  '  "F 

Y£AP  - PO'yA/D  AA V!N6^ 

TAAJ/C  TEA1P,  ^ /Z^^'F 

AV& .  Ol/TDOOP  A/F  TFMF.-^  Se^F ,  (/FA  SO^F 
SAV/A/S'S^  'CAl/xA)xATxAe<,  .  ■ 

=  2.0  y  (/ZO '^o')x  363x0.4 X  O600/Z4JS  =  3.0  PY:>n 
F/0=  3.0  /  (SO.I/IOOO^  ^  OZ.e  'A  .  . 

FAYSACJC^  2,21 

>3EA<OYJAL  SAV/A/SS  .  APKJL^OCT 

A  Ye .  OOTpOOR  A/R  TEAIP,  *F,  PSa  OE^F 

EAV/f^aO  -  Z.o  y  C/ZO~0'^)k  /os  xZA/  //OO0/34/3  ~  1.7  '^^70 

£/C  »  47/  ('SV.f //<50o>  Zf.'f' 

.FAy-eAc:i''‘  Yes 

UCflE-  UFE.  C/CLE  BEAJFFITS  AF£  OePEA/DEATT  L/PoA/ 
PEMAl^J/A/<S;  SSZV/CE  LIFE  OF  WATBP.  HEA7EP 


NORFOLT*  VIRGINIA 


WASHiNGTONo  O.C. 


ATH&NS.  GREECE 


HOUSTON.  TEXAS 


fran*:furt.  gerwp 


I VI M  IVl  ■  GROUP 

A  PROFESSIONAL  CORPORATION 

ARCH  I  TECTS*ENG1  NE5RS*PLANNERS 


UtCD  lUfNd 

ANALYSIS 


□  PRELIMINARY 

□  FINAL 

□  OTHER  _ 


NCMRXr.  YIAGIHIA 


VASHiNOrCN.  O.C. 


ATHENS.  GREECE 


HOUSTON.  TEXAS 


FiW^FURT*  GSa*.^ 


Exit  Sign  Retrofit 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  Fort  A. P.  Hill,  Virginia 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program 

DISCRETE  PORTION  NAME:  Exit  Sign  Replacement 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS 


REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

FISCAL  YEAR:  1994 

15  PREPARER:  JJS 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  TOTAL  COST  (1A+1B+1C)  $ 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85^27S-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


4,992 

275 

300 

5,566 


$5,566 


ENERGY 

COST 

SAVING(S) 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

31.0 

$  641 

11.77 

$ 

7,542 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

31 

$  641 

$ 

7,542 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 ) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

a. 

b. 

c. 

d.  TOTAL 


SAVINGS(+) 

COST{-)(1) 


YEAR  OF 
OCCUR.  (2) 


$454 


11.12 


DISCOUNT 

FACTOR{3) 


DISCOUNTED  SAV- 
INGS(+)COST{-)(4) 


$5,046 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+{3Bd1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


$5,048 

5.08  YEARS 
$12,590 
2.26 
5.82% 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill.  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994  SHEET  1  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 


SUMMARY:  Exit  Sign  Retrofit 


QUAI 

NTITY 

MATERIAL 

U^BOR 

TOTAL 

ITEM 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

COST 

Battery  Backup  LED  Exit 

Sign  Replacement  Fixtures 

SUBGROUP 

Administration  Buildings 

13 

EA 

125.00 

1,625 

25.00 

325 

1,950 

Dinning  Facilities 

11 

EA 

125.00 

1,375 

25.00 

275 

1,650 

Housing  Fadlities 

EA 

125.00 

25.00 

i 

- 

SUB-TOTAL 

3,000 

600 

3,600 

0project\92008Vcost\208nwblg.wbl 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 
AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 


PREPARED:  March  1994 


SHEET  2  OF  2 


CONTRACT  NO.:  DACA  31-89-C-0198 


ESTIMATOR:  JS 
CHECKED  BY:  VP 


PRELIM: 
FINAL:  X 


SUMMARY:  Exit  Sign  Retrofit 


QUANTITY  MATERIAL _ LABOR _  TOTAL 

NO.  IMEAS  UNIT  I  COST  UNIT  I  COST  I  COST 


SUBTOTAL  PREV.  PAGE 


MARK-UP  ON  LABOR 
SUB-TOTAL 


TAXES  ON  MATERIAL 
SUB-TOTAL 


OVERHEAD 

SUB-TOTAL 


PROFIT 

SUB-TOTAL 


PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 


GRAND  TOTAL 


0pToject\92008\cos(\208nwb]g.wb  1 


Dinning  Housing  Admin  Field  Latrines 

Building  Number  172  174  1,253  412 
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New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 


SUBGROUP  A-l 

Bldg.  No  Description 

Floor  Area 

1247 

Entomology  Facility 

(Fr2) 

1,800 

1252 

General  Inst  Bldg 

5,000 

1253 

Range  Control  Bldg 

5,000 

Bldg.  No 

SUBGROUP  B-1 
Description 

TOTAL 

11,800 

Floor  Area 

174 

Guest  House 

(Fr2) 

4,800 

290 

Log  Cabin  BuOocks  Lake 

1,056 

1350 

FH  NCO&ENL.QTRS8 

7,256 

1351 

FH  NCO  &  ENL,  QTRS  6 

7,256 

1352 

FH  NCOS  ENL,  QTRS  4 

7,256 

1353 

FH  NCO  &  ENL,  QTRS  2 

3,804 

1354 

FH  Colonel.  QTRS  1 

2,553 

1355 

CO  Grades  WO.  QTRS  3 

4,846 

1356 

FH  NCOS  ENL,  QTRS  5 

7,737 

1357 

FH  NCOS  ENL,  QTRS  7 

7,256 

Bldg.  No 

SUBGROUP  D-1 
Description 

TOTAL 

53,820 

Roor  Area 

172 

Open  Dinning  NCO 

(Ft**2) 

4,272 

Bldg.  No 

SUBGROUP  E-1 
Description 

TOTAL 

4,272 

Roor  Area 

1241 

Detached  Lathne/Shwr 

(Ft**2) 

533 

SUBGROUP  E-2 

Bldg.  No  Description  Roor  Area 


412 

Detached  Latrine  TA12 

(Fr2) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA15 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Latrine  Rapp.  Compound 

144 

748 

Detached  Latrine  TA 1 8 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  Repell.  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latrine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Latrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-T r  Area  3 

90 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-Tr  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

TOTAL 

3.931 

Replace  Exiting  Fluorescent  Fixtures  with  Eneify  Efflecient  Fixtures,  Ballast  and  Lamps 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION;  Fort  A. P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-C-0198 

PROJECT  TITLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR;  1994 

DISCRETE  PORTION  NAME:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast  and  Lamps 
ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS  15  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273>X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$20.67 

128.0 

$ 

2,646 

11.77 

$ 

31,141 

B.  DIST 

$5.69 

$ 

$ 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

I.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

128 

$ 

2,646 

$ 

31,141 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-)(1)  OCCUR.  (2) 

a.  $ 

b.  $ 

c.  $ 

d.  TOTAL 


DISCOUNT  DISCOUNTED  SAV- 
FACTOR(3)  INGS(+)COST(-)(4) 

$ 

$ 

$ 

$ 


$ 

$ 

$ 

$ 


$16,627 


14,912 

820 

895 

16,627 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1/£CONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1 G; 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 

\0proj«ctt9200Stecip\f32t8 


6.28  YEARS 
$31,141 
1.87 
4.44% 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION;  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.:  92008 

AE:  Enoineerina  Applications  Consultants.  P.C. 


PREPARED:  March  1994 


SHEET  1  OF  2 


CONTRACT  NO.;  DACA  31-89-C-0198 


ESTIMATOR;  JS 
CHECKED  BY:  VP 


PREUM: 
FINAL:  X 


SUMMARY:  Replace  Existina  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast,  and  Lamps 


QUANTITY  MATERIAL _ LABOR _  TOTAL 

NO.  IMEAS  UNIT  I  COST  UNIT  I  COST  COST 


ITEM 

F32T-8  Lighting  Retrofit 


SUBGROUP 


Administration  Buildings 
F32T-8  Lamps 


SUB-TOTAL 


0pn)ject\5^008Vcost\20Snwblg.wb  1 


2,253 


10,683 


CONSTRUCTION  COST  ESTIMATE 

PREPARED:  March  1994  SHEET  OF 

PROJECT:  Energy  Savings  Oppurtunity  Survey 

LOCATION:  Fort  A.P.  Hill,  Virginia 

AE  PROJECT  NO.: 

AE:  Engineering  Applications  Consultants,  P.C. 

SHEET  2  OF  2 

CONTRACT  NO.:  DACA  31-89-C-0198 

ESTIMATOR:  JS  PRELIM: 

CHECKED  BY:  VP  FINAL:  X 

SUMMARY:  Replace  Existing  Fluorescent  Fixtures  with  Energy  Efficient  Fixtures,  Ballast,  and  Lamps 

ITEM 

QUA 

NTITY 

MATERIAL 

1  LABOR 

TOTAL. 

COST 

NO. 

MEAS 

UNIT 

COST 

UNIT 

COST 

SUBTOTAL  PREV.  PAGE 

8,430 

2,253 

10,683 

MARK-UP  ON  LABOR 
SUB-TOTAL 

21.0% 

— 

473 

473 

11,156 

TAXES  ON  MATERIAL 
SUB-TOTAL 

5.0% 

422 

— 

422 

11,578 

OVERHEAD 

SUB-TOTAL 

15.0% 

1,737 

13,314 

PROFIT 

SUB-TOTAL 

12.0% 

1,598 

14,912 

PRIME  MARK-UP  ON  SUB 
SUB-TOTAL 

14,912 

GRAND  TOTAL 

14,900 

0pn>ject\92008Vcost\20Snwblg.wb  1 


Dinning  Housing  Admin  Field  Latrines 

Building  Number  172  174  1,253  412 


New  Buildings  List-  Buildings  built  after  1985  Fort  A.P.  Hill 


SUBGROUP  A-1 

Bldg.  No  Description  Hoor  Area 

(Fr2) 

1247  Entomology  Facility  -1800 

1252  General  Inst  Bldg  5,000 

1253  Range  Control  Bldg  5,000 

TOTAL  11,800 


SUBGROUP  B-1 
Bldg.  No  Description 

174  Guest  House 

290  Log  Cabin  Bullocks  Lake 

1350  FH  NCO  &  ENL.  QTRS  8 

1351  FH  NCO  &  ENL,  QTRS  6 

1352  FH  NCO  &  ENL,  QTRS  4 

1353  FH  NCO  &  ENL,  QTRS  2 

1354  FH  Colonel,  QTRS  1 

1355  CO  Grade  &  WO.  QTRS  3 

1356  FH  NCO  &  ENL,  QTRS  5 

1357  FH  NCO  &  ENL,  QTRS  7 


RoorArea 

(Fr2) 

4,800 

1,056 

7,256 

7,256 

7,256 

3,804 

2,553 

4,846 

7,737 

7,256 

TOTAL  53,820 


SUBGROUP  D-1 
Bldg.  No  Description 

172  Open  Dinning  NCO 


RoorArea 

(Fr2) 

4,272 

TOTAL  4,272 


SUBGROUP  E-1 
Bldg.  No  Description 

1241  Detached  Latrine/Shwr 


Floor  Area 
(Fr2) 

533 


SUBGROUP  E-2 


Bldg.  No  Description 

Floor  Area 

412 

Detached  Latrine  TA12 

(Fr2) 

143 

413 

Detached  Latrine  TA12 

143 

529 

Detached  Latrine  Area  15 

90 

531 

Detached  Latrine  TA15 

143 

733 

Detached  Latrine  TNG  18 

90 

745 

Detached  Latrine  TNG  14 

144 

746 

Detached  Latrine  Rapp.  Compound 

144 

748 

Detached  Latrine  TA 18 

143 

826 

Detached  Latrine  Range  42 

143 

828 

Detached  Latrine  TNG  28 

144 

839 

Detached  Latrine  at  Repefl.  Twr 

143 

924 

Detached  Latrine 

108 

928 

Detached  Latrine 

144 

1008 

Detached  Latrine-  Range  25 

143 

1024 

Detached  Latrine-Range  24 

144 

1108 

Detached  Latrine-Range  28P 

144 

1109 

Detached  Latrine-Range  28P 

144 

1110 

Detached  Latrine-Range  28P 

144 

1114 

Detached  Latrine 

144 

1116 

Detached  Latrine-Range  33 

143 

1202 

Detached  Latrine-  Range  7 

143 

1254 

Detached  Latrine-Range  37 

143 

1256 

Detached  Latrine 

108 

1263 

Detached  Latrine-Range  6 

143 

1403 

Detached  Latrine-Tr  Area  5 

90 

1405 

Detached  Latrine-Tr  Area  3 

90 

1428 

Detached  Latrine-Tr  Area  3 

144 

1619 

Detached  Latrine-Tr  Area  21 

90 

1670 

Detached  Latrine-Tr  Area  21 

144 

S  1272 

Detached  Latrine-  Range  33 

108 

TOTAL 


Ceiling  Insulation 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

LOCATION:  Fort  A.P.  Hill,  Virginia  REGION:  3  PROJECT  NO.:  DACA  31-89-00198 

PROJECTTTTLE:  Fort  A.P.  Hill-  Energy  Engineering  Analysis  Program  FISCAL  YEAR:  1994 

DISCRETE  PORTION  NAME:  Ceiling  Insulation 

ANALYSIS  DATE:  January  1994  ECONOMIC  LIFE  (YRS)  20  PREPARER:  JJS 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SiOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

2.  ENERGY  SAVINGS  (+)/COST(-): 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS-  Oct  1992 


ENERGY 

COST 

SAVING(S) 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBrrU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAV]NGS(5) 

A.  ELEC 

$20.67 

10.7 

$ 

221 

14.65 

$ 

3,240 

B.  DIST 

$5.69 

2.340.9 

$ 

13,320 

17.70 

$ 

235.759 

C.  RESID 

$ 

$ 

D.  NG 

$ 

$ 

E.  LPG 

$7.76 

$ 

$ 

F.  COAL 

$ 

$ 

G.  SOLAR 

$ 

$ 

H.  GEOTH 

$ 

$ 

1.  BIOMA 

$ 

$ 

J.  REFUS 

$ 

$ 

K.  WIND 

$ 

$ 

L  OTHER 

$ 

$ 

M.  DEMAND  SAVINGS 

$ 

$ 

N.  TOTAL 

2,352 

$ 

13,541 

$ 

238,999 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVINGS/COST  (3AX3A1) 

B.  NON  RECURRING  SAVINGS  (+)  OR  COST  (-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST{-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

$ 

$ 

b. 

$ 

$ 

c. 

$ 

$ 

d. 

TOTAL 

$ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2+3Bd4) 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bd1 /ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATION  (SIR)  5/1G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR): 


10  YEARS 
$238,999 
1.71 
2.84% 


$  125,160 

$  6,884 

$  7,510 

$  139,553 


$139,553 
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cost  per  F' 

SUB 

BUILDING 

FLOOR 

PROJECT 

UNIT 

OF 

GROUP 

NUMBER 

AREA  -  S.F. 

AREA  -  Ft2 

RATIO 

COST 

FLOOR  ARE. 

A-1 

101 

5080 

^060 

I.OO 

(%ee  Co-s»r 

d  =  F 

•  • 

• 

EtiTlW  ATE 

TXP^CfKL. 
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sh-b&t-eX 

A-1’ 

126 

2490  . 

Z^<^0 

'/M, 

✓ 

B-1 

311 

3247 

32^7 

J,00 
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1528 

7563 _ _ 

7563 

1,00 

•• 

c-1  Y'v 
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APPENDIX 


PRODUCT  INFORMATION 


LOW  FLOW  SHOWER  HEADS 


Low  flow  shower  heads  reduce  the  amount  of  hot  water  consumed  during  showers.  A  typical  shower 
head  flow  can  be  as  high  as  7  Gallons  Per  Minute  (GPM).  Low  flow  shower  heads  have  a  flow  rate 
of  2  to  3  GPM.  These  shower  heads  not  only  reduce  the  hot  water  energy  but  also  conserve  water 
usage. 

The  Criteria  used  for  study  purposes  are;  The  existing  shower  heads  have  a  flow  of  about  5  to  6 
gpm.  The  cost  for  materials  is  about  $32  per  shower  head  for  labor  and  materials.  The  actual  cost 
and  savings  will  vary  depending  on  the  quantity  purchased  and  the  procurement  method  used. 
Enclosed  is  some  product  literature.  Additional  information  and  prices  may  be  obtained  from  the 
following  companies: 


Energy  Federation.  Inc. 
354  Waverly  Street 
Framingham,  MA  01701 
(800)  876-0660 


0poject\92008\ieports\products 


Wicfl  therizatiom 
Materials 


/ater-saving 
Faucet  Aerators 

EFFs  Standard  faucet  aerator  is 
inexpensive  and  easy  to  install.  It  re¬ 
duces  the  typical  faucet  flow  from  4-6 
gallons  per  minute  (gpm)  to  as  little  as 
1.5  gpm. 

Aerators  are  dual  threaded  to  al¬ 
low  for  installation  on  virtually  all 
modem  faucets.  They  screw  either  onto, 
or  within,  the  faucet  arm.  The  male 
thread  is  15/16";  female  55/64". 

.  Aerators  can  be  purchased  in  bulk 
at  500  to  a  case,  or  individually. 

WFIO  Standard  Faucet  Aerator, 

BULK 

WPll  Faucet  Aerator,  single 


% 


Faucet  Aerator  with 
Shutoff  Lever 

JTiis  aerator  has  an  on/off  lever  which 
^  lows  for  easy  shutdowm  of  the  faucet 
low  when  needed,  while  maintaining 
the  same  temperature. 

It  has  the  same  flow  rate  and  thread 
dimensions  as  the  standard  aerator. 

WP12  Faucet  Aerator  with 

SHUTOFF  lever 


Dual  Swivel  and  Spray 
Aerator 

This  new  swivel  and  spray  aerator 
swatches  from  a  steady  stream  to  a 
useful  spray  in  one  easy  motion.  Pull 
down  to  spray,  push  up  to  aerate. 

Made  of  non-corrosive  materials, 
this  unique  aerator  can  be  installed 
quickly  without  tools. 

WPlls  Dual  Swivel  and  Spray 
Aerator 


Water-saving 

Showerheads 

EFI’s  standard  showerheads  are  con¬ 
structed  of  durable  brass  with  chrome 
plating.  They  have  an  anti-hammer  con¬ 
trol  v-alve,  a  flow  rate  of  less  than  2.5 
gpm  at  60  psi,  and  an  adjustable  spray 
disk.  The\^  meet  ANSI  spec  A1 1-18-lM 
1979. 

The  Nova  6401  showerhead  was 
one  of  the  first  manufactured  water¬ 
saving  devices.  It  was  produced  for 
United  States  Navy  submarines.  The 
Nova  has  been  refined  and  improved 
over  the  years,  still  maintaining  its 
excellent  reputation  as  a  quality  prod¬ 
uct,  pro\*iding  a  comfortable,  invigo¬ 
rating  shower. 

WP20  Showerhead,  standard 
WP22  Showerhead  with  shutoff 
WP23  Male/female  adapters 
WP25  Nova  6401  Showerhead 


SPA  2000  Showerhead 

EFI's  newest  and  most  innovative 
showerhead,  the  SPA  2000  delivers  the 
full-flow  feeling  of  3  conventional 
showerhead  at  2.5  gpni/  saves  up 
to  70%  in  water  and  energy  costs. 

The  SPA  2000  energizes  the  water  to 
create  a  massage-like  sensation,  from 
mild  to  pleasantly  stimulating,  with 
the  touch  of  the  comfort  control  -  while 
maintaining  the  desired  tempierature. 

Made  of  the  finest  non^zorrosive 
materials,  the  SPA  2000's  lifetime  is  vir¬ 
tually  maintenance  free. 

WP24  SPA  2000  Showerhead 


^  -  Resource'  Conservation  - 

Cdml^ -'WEit^:  SupplWCbst^-lssue^^if^S^y^^ 

;  -n  .  r  I  darro'J.  garden^ drip 

and  water  tirnefs  to^  resicfefll*  al  ^  ® 


1  (BOO)  B76^)660  ^30am  -5pm  es.t. 


vThe  enesgg  prio^  that  shocked 
;  axisu^^  a  iiecade  *'^  are^ 
r  Masskltaetts  opfiYiRiniSes  in  the  ::  ^ 
u  iiafier  and  sewer  rates;  The 

'  Massachusets  Walar  Resound  Authori^"  ■ 
i  states  BqbRki  lesidents  wi  be  p^ng 
^“approxinHte^r  S^0Oay^  tor  water  by  the  -, 
plum  of  ihe  9 

j  ;  Peo|irt  Et»gy  Resource  Ck)operati^^^ 
t  (PERC),  an  ffl  nember  gnxjp;  wori^  with 
towns  of  MCsid  and  Wefesiey,  has.  ^  - 
l^offered  sudi  waiar  conseiva^  devices  as 
water-sawng  sbowerheads  and  aeratorsi  - 


The  towns  inserted  ,  . 

water  bills:  PERC  filled  ^oitfe»  « ^P^  . 

educational,  and'  technical  ^  ^  " 

Over  250  hou^hokfe'  W 
initial  maiRng,  with  the  avw30e  Riyes^ent.? .  .> 
In  materials  slightly  over  $IG.;'ftpjeclions  are 
that  an  average  family 

annually  In  energy  and  Ms  ^through  ^ 
this  program:;  Over  S  .  mflfoff  Colons  of  water  :  ■ 
will  be  sav^  each  year 

took  advantage  of  this 


EFI’s  primary  mission  is  to  promote  the 
use  of  quality  resource  conservation 
products  by  making  them  accessible 
and  affordable  to  both  individuals  and 
organizations  committed  to  the  effi¬ 
cient  use  of  energy  and  water  resources. 
Many  of  EFI's  products  are  not  easily 
found  in  conventional  retail  markets. 
This  is  particularly  true  of  the  energy 
efficient  lighting  products,  which  make 
up  a  large  part  of  our  inventory. 

EFI  hopes  in  time  it  will  be  easier 
for  consumers  to  find  energy  and  water 
saving  products  which  work  as  adver¬ 
tised,  do  not  involve  great  personal 
sacrifice,  and  are  not  priced  outra¬ 
geously.  If  and  when  this  happens,  EFI 
wiU  try  to  be  promoting  a  whole  new 
line  of  products  -  working  with  inven¬ 
tors  and  suppliers  developing  im¬ 
proved,  more  efficient  resource  saving 
technologies. 

EFI’s  customers  include: 

Non-profit  Resource 
Conservation  Groups 

EFFs  biggest  customers  are  non¬ 
profit  conservation  organizations  de¬ 
livering  conservation  services  locally, 
generally  through  public  or  utility 
hinded  contracts. 


Utility  Companies 

works  with  many  utility  com¬ 
panies,  providing  both  the  utility  and 
their  customers  with  conservation  ma¬ 
terials.  EFI  has  participated  in  the  de¬ 
sign  of  many  conservation,  or  ’demand- 
side  manangement',  programs.  EH  also 
operates  a  number  of  mail  order  pro¬ 
grams  for  various  utility  companies. 

Low-Income  Weatherization 
Programs 

To  help  stretch  limited  public  funds 
for  low-income  conservation,  EH  sells 
weatherization  materials  to  low-income 
organizations  and/or  contractors  re¬ 
sponsible  for  the  work  on  these  pro¬ 
grams. 

Conservation  Conscious  Consumers 

EFI  operates  mail  order  programs 
sponsored  by  conservation  and  envi¬ 
ronmental  organizations  to  provide 
their  members  with  an  opportunity  to 
purchase  quality  energy  and  water 
saving  materials.  The  local  organiza¬ 
tions  ’market’  the  program  to  its  mem¬ 
bers  or  constituents.  EFI  fulfills  the 
orders.  Proceeds  from  sales  are  divided 
between  EFI  and  the  local  non-profit 
organization.  EH  also  retails  directly  to 
consumers. 


Opiates  its 
g  sj^tem  to 


:  ^  cx)iisei^atioh  products."^ 

:f  effei^ve;^  r^ble  'and| 

thTOughvpr^urt  ^ 

and  eVduation.J 

Vptomotes  ^enviroii&en^ 

"  :  benigii  con^rvaidon  { 

rat^ucts  and  te^ologi^^ 


Ir^encxmn^ing 


EFI  has  access  to  a 
greater  variety  of 
conservation 
and  energy  efficient 
products  than  we 
have  room  to  list  in 
our  catalog. 
Please  call  our  toll 
free  number  if  you 
have  a  specific  need 
or  for  additional 
information. 


T7T7T  Energy 

X  Federation,  Inc. 


I’roinoting  Energy  and  Resource  Conservation 


354  Waverly  Street 
Framingham,  MA  01701 
(800)  876-0660  (508)  875-4921  Fax:  (617)  451-1574 


SCREW-IN  FLUORESCENT  LAMPS 


The  screw  in  fluorescent  lamps  are  designed  as  replacements  for  incandescent  lamps.  There  are 
various  types  of  lamps  available  for  different  applications. 

The  criteria  used  for  study  purposes  are;  Incandescent  lamp  life  is  approximately  750  hours  compared 
to  10,000  hours  for  compact  fluorescent,  maintenance  savings  due  to  avoiding  the  replacement  of 
incandescent  lights  annudly,  and  an  average  cost  of  $23.50  for  labor  and  materials. 

Enclosed  is  some  product  literature  and  the  following  companies  manufacture  these  types  of  lamps: 


Philips  Lighting  Company 
Philips  Square 
P.O.  Box  6800 
Somerset,  New  Jersey  08875 
(201)  563-3000 

General  Electric 
1705  Noble  Road 
Cleveland,  Ohio  44112 
(216)  266-4256 

Energy  Federation.  Inc. 

354  Waverly  Street 
Framingham,  MA  01701 
(800)  876-0660 
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Technical  Guide  to 

Compact 


Fluoresceiits 


pUilgTtfl 


Compact  Fluorescents 
(with  rated  Lumens*) 

One-piece  Magnetic  CF’s 
ISwTube  (720) 

15w  Globe  (720) 


Repiacement  for 
incandescent** 
(rated  Lumens) 

60w  (875) 

60w 


CF  Lifetime* 
in  Hours 


Fiectriefty 
Savings 
at  lOe  kwh 


The  length  of 
each  light  is 
grven  from  the 
top  of  the  lamp 
to  The  base 
of  the  socket. 


One-piece  Electronic  CF’s 

11  w  Quad  Style  (BOO)  ”'  ' 

"  ;':;46w  ^ 

1 0,000 

"1  $29 

15w  Quad  Style  (900)  ■  ' 

,  60w  , 

'  ^  10,000 

...y  $45 

171  18w  Earthlighf^  Capsule  (1100) 

^.L>75w  (ri^) 

,.10,000  . 

:  ^57 

18w  Panasonic  Capsule  (1100)  ; 

— J!  '  1  8w  Quad  Style  (1 100)  -  'I 

’  20w  Quad  Style  (1200) 

75w,:  - 

10,000 

$55 

-  27w  Quad  Style  (1550)  „  . 

7  lODw  (1740)  ' 

10,000 

$73  , 

Two-piece  Circular  CF 

27w  Circular  (1200) 

75w 

10,000 

$48 

^  Two-piece  Magnetic  CFs 

■'  9w  Twin^w/offset  adapter  (600)**^^ 

^^  46w""  :  '  : 

...... 

*'•^•  '‘''$29  ■ 

9w  Twin  w/center  adapter  (600)  “  ■ 

13w  Twin  w/offset  adapter  (900X  ^;-J: 

.  'I. -11' ' 

.1 3w  Twin  w/center  adapter  (900f  ^ 

Lamp::*:/;- 

9w  Quad  w/offset  adapter  (5*7^  7 

"  10,000  firs  . 

9w  Quad  w/center  adapter  (51®)  ■  . 

■■^■■40w 

.  13w  Quad  w/offset  adapter  (880).“,  j 
13w  Quad  w/center  adapter  (880)  ' 
22w  Quad  w/offset  adapter  (1^) 

■  22w  Quad  w/center  adapter  (1200)  . 
'  28w  Quad  w/center  adapter  (1600)*- 
Magnetic  CF  Reflector  Kit 
1 3w  Quad  Style 
Electronic  CF  Reflectors 

r  i:i.v^t6oq)^n;^  rr: 

5;ii^X900) 

Halogens 


Adapter:  v . 
45,000  hrs 


’;''’$45 


Dimensions 

3.rD  X  e^s^L 
o.T’o  X  s.ri 


■■2.25-DT5.75T?^^ 
2.25’D  X 

3*D  X  7.rL  ■■■'v;; 


2.1*0  X  7.4*L 
2.1^x7.8*L 

8*0  X  4.5"L 

"i'enW  X  Z3"D  x  : 
v  2.4’D  X  8.5*L 
,  ,};;;’2*W  X  2.4*0  xU.' 
'Y;,  2.4*0  X  9.5*L' 

x;2.rD;  x-'i 

;-';;'i4*o;x"6.3’U 

•Vg Yi.9*W_  i;  2.TO  X  i 

^£2^*0  Y  •• '  ^ 


2.f o'  x;  8.6*L  ■ 

:  o''x“  9^ } 

*  '-  '  If  r  T  1*B' I  r-t  -til  fVn  '  • 

$60  5.25*0  X  5.8*L 


v^v  i  aooo  ■; 

0.000, 


42w  Capsyiite  (665) 

50w 

3,500 

$  3 

2.4"D  X  4.25’*L 

52w  Capsyiite  (885) 

60w 

3,500 

$  3 

2.4"D  X  4.25T 

72 w  Capsyiite  (1300) 
Halogen  Floods 

80w 

3.500 

$  6 

2.4"D  X  4.25"L 

90w:.(i800)/'i\;:-’/j  ■ 

1Y,2;0db 

x;:4:25*!- 

Please  consider... 

De terming  your  retrofit  needs  may 
take  a  little  time  and  thought:  two  of  the 
most  important  factors  to  consider  are 
light  output  (lumens)  and  the  CFs  size 
(dimensions).  These  two  factors  will  help 
you  determine  your  light  output  require¬ 
ments  and  whether  or  not  the  CF  will  fit  in 
your  fixture. 

Currently.  CF’s  are  excellent  replace¬ 
ments  for  the  lower  wattage  incandes- 
cents  -  40.  50.  60  and  75  watt.  Occasion¬ 
ally  they  replace  a  100  watt  bulb  as  well. 
However,  before  you  install  a  CF  in  a  loca¬ 
tion  w'here  intricate  visual  tasks  are  per¬ 
formed,  carefully  check  the  CF’s  light 
output. 


Because  CFs  weigh  more  than  nor¬ 
mal  bulbs,  be  sure  that  the  fixture  you  are 
retrofitting  can  accommodate  the  weight. 
Some  floor  or  table  lamps  may  become 
unsteady  with  the  wrong  retrofit. 

A  little  experimenting  with  this  inno¬ 
vative  lighting  technology’  can  yield  new 
opportunities  to  save  electricity. 

Important  facts  about  CFs: 

1)  Do  not  use  CFs  with  a  dimmer 
switch  -  Ok  for  halogens. 

2)  Electronic  CF  s  may  interfere  with 
TV/ VCR  remote  controls. 

3)  CF's  may  not  work  with  systems 
that  turn  lights  on/offby  sending  a 
signal  over  house  wiring. 


4)  CFs  can  be  installed  in  fixtures 
with  3-way  switches,  but  only  operate  at 
the  second  and  third  setting. 

•Light  output  is  measured  in 
lumens,  and  given  in  parenthesis  for 
both  CF's  and  incandescents  for  com¬ 
parison. 

••These  are  only  recommended 
retrofits:  light  output  may  be  slighth^j. 
lower  or  higher.  Allow  the  CF  to  opei^H 
ate  for  a  minute  or  two  before  decidirig 
if  the  light  ouput  will  meet  your  needs. 


•••A  normal  incandescent  light  | 
bulb  lasts  between  750  -  1,000  hours. 


OCCUPANCY  SENSORS 


Occupancy  sensors  are  generally  available  in  two  types:  ultrasonic  sensors  and  infrared  sensors.  The 
ultrasonic  sensors  are  motion  detectors  which  broadcast  sound  high  above  the  range  of  human  hearing 
to  sense  movement.  They  work  by  bouncing  ultrasonic  sound  waves  off  objects  in  the  room  and 
measure  the  time  it  takes  for  the  waves  to  return  (The  Doppler  Principle.  Movement  in  the  controlled 
area  causes  the  sound  waves  to  return  at  a  different  rate,  resulting  in  a  "Doppler  Shift"  and  occupancy 
detection. 

The  infrared  sensors  detect  the  infrared  heat  radiated  within  a  controlled  area  and  are  above  to  detect 
the  difference  between  the  infrared  emissions  from  a  human  body  and  the  background  space. 

This  study  does  not  specify  which  type  of  occupancy  sensor  to  use.  However,  in  most  applications, 
the  switch  replacement  infrared  sensors  should  be  the  preferred  choice. 

The  criteria  used  for  study  purposes  are:  A  15  year  life  and  an  average  cost  of  $84  for  labor  and 
materials.  This  criteria  is  applicable  to  most  types  of  sensors.  The  cost  of  sensors  varies  with 
specific  application.  The  cost  will  also  depend  on  quantity  and  the  procurement  method  used. 

During  the  design  process  a  selection  of  a  sensor  should  be  made  that  considers  not  only  price,  but 
other  factors  such  as  ease  of  installation  and  any  inherent  problems  associated  with  the  various  types 
of  sensors. 

enclosed  is  occupancy  sensor  information.  Additional  information  may  be  obtained  from  the  following 
companies: 

The  Watt  Watcher 
296  Brokaw  Road 
Santa  Clara,  California  95050 
(408)  988-5331 

Hubbell  Inc. 

State  Street  and  Bostwick  Avenue 
Bridgeport,  Connecticut  06605 
(203)  337-3100 

PACE  Technologies 
3315  Withersed  Lane 
Walnut  Creek,  California  94598 
(425)  .352-1802 
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Passive  Infrared  Wall  Switch 


System  Information 


Operation 


Automatic  Bi-level 
Manual  Bi-level 
Single  Level  Control 


Advanced  Light-Level 
Sensing 


Applications  & 
Economics 


The  Watt  Stopper,  Inc. 

Santa  Clara,  CA  95050 
TEL  (408)  988-5331 
FAX:  (408)  988*5373 
Plano,  TX  75023 
1-800^79-8585 


♦  Simply  replaces  existing  wall  switches 

♦  Bi-level  or  single-level  lighting  control 

♦  Large  180° ,  1000  sq  ft  of  coverage 

♦  Built-in  light-level  sensor 

♦  Adjustable  sensitivity  &  time  delay 

♦  Advanced  transormer/latching  relay  design 

♦  Compatible  with  electronic  ballasts 

♦  Proven  30%  to  70%  savings 

♦  Available  in  24VDC 

♦  UL  and  CSA  Listed,  Five-year  warranty 

The  Watt  Stopper  WI  sensors  replace  existing 
wall  switches  and  turn  bi-level  or  single-level  lighting  systems  on  only  when  an  office  or 
room  is  occupied.  The  WI  sensors  are  part  of  a  complete  integrated  line  of  lighting 
controls  that  are  based  on  both  occupancy  and  daylight  sensing. 

Watt  Stopper  WI  sensors  use  advanced  passive  infrared  technology  to  detect  occu¬ 
pancy.  With  a  patented,  4-level,  multiplecell  viewing  lens,  WI  sensors  are  able  to  detect 
the  difference  between  the  infrared  emissions  from  a  human  body  and  the  background 
space  with  a  high  degree  of  accuracy.  WI  sensors  use  a  unique  transformer  and 
latching-relay  system  which  allows  them  to  work  with  magnetic  and  hi/low  ballasts  and 
PL  lamp  systems  (not  compatible  with  PL  low  power-factor  ballasts).  They  feature  a 
“no-visible  screws”  low-profile  design  and  an  easy  OFF/ override. 

For  automatic  bi-level  fighting  control,  the  WI-1204,  WI-2774,  and  M-24  detect  occu¬ 
pancy  when  a  person  enters  the  controlled  area  and  switch  ON  one  level  of  lighting 
(one  load) .  Then,  if  this  level  of  light  is  not  above  the  pre-set  level,  the  second  level  -  or 
100%  of  lighting  -  will  turn  on  automatically.  After  a  user-specified  length  of  time  when 
no  occupancy  is  detected,  fighting  systems  are  switched  off.  WI  sensors  can  also 
achieve  manual  bi-level  control.  Here  the  WI-120A,  WI-277A,  WI-230A  or  WI-347  are 
installed  to  control  one  level  of  lights  while  the  second  level  is  still  controlled  by  a  stan¬ 
dard  toggle  switch  (requires  ASP112  face  plate).  For  single-level  lighting,  the  WI 
sensors  switch  all  the  fights  on  and  off  based  on  occupancy  and  daylight  control. 

Light-level  sensing  is  featured  in  all  WI  sensors  and  increases  energy  savings  in  areas 
wth  abundant  natural  fight  This  feature  is  adjustable  by  user  and  holds  part  or  all  of 
fighting  systems  OFF  if  a  user-specified  level  of  natural  fight  already  exists.  A  user  can 
simply  override  this  feature  by  placing  his  hand  over  the  sensor  for  a  second. 


The  WI  sensors  offer  fast  payback  rates  and  are  ideal  for  offices,  utility  rooms,  confer¬ 
ence  rooms  and  most  areas  with  fluorescent  or  incandescent  lighting.  The  isolated 
relay  in  the  ^-1204  and  WI-2774  can  provide  additional  appfica-  ^ 

tions  and  savings  by  interfacing  with  HVAC,  EMS,  or  monitoring  , 

systems  in  place  of  controlling  the  second  level  of  lighting. 


7.0*  /  19C0‘  30.0' 

WI  sensors  use  a  patented  viewing  lens  to  cover  1 80®  with  a 
four-level  pattern  which  eliminates  mounting  height  problems 
and  insures  accurate  detection  at  desk-top  level. 


Wl  Sensor 
Specifications 


Ordering 

Information 


Product  Controls 
and  Installation 


Circuit  Schematics 


The  Watt  Stopper,  Inc. 

Santa  Clara,  CA  95050 
Pub.  No.  0304 


Wl  Sensor  Technical  Information 


♦  Coverage:  covers  a  180°  area  —  40  foot  range  with  adjustment 

♦  Auto/OFF  time  delay  adjustable  from  30  seconds  up  to  30  minutes 

♦  Adjustable  unit  sensitivity 

♦  Integrated  light  level  sensor  —  works  from  2.4  to  300  footcandles 

♦  LED  display  to  indicate  detection 

♦  Advanced  transformer /latching  relay  design 

♦  Works  with  electronic  ballasts  and  high  power  factor  PL  lamp  ballasts 

♦  No  leakage  current  in  off  mode  —  Patent  Pending 

♦  Small  size  —  2.8"  x  4.8"  x  1"  (72mm  x  122mm  x  26mm) 

♦  Voltage  drop  protection  —  Patent  Pending 

♦  Integrated  four-level  Fresnel  lens  —  Patented 

♦  Available  in  Tamper  Proof,  and  in  White  or  Ivory 


Catalog  No.  Voltage  Load  Requirements  Coverage  Notes 


m-\204 

120  VAC 

50-800  Watt  Ballast-per  load 

1000  sqft-180° 

.  L2 

WI-2774 

277  VAC 

50-1000  Watt  Ballast-per  load 

1000  sq  ft  - 180° 

1,2 

W1-120A 

120  VAC 

50-800  Watt  Ballast 

1000  sq  ft -180° 

1.3 

WI-277A 

277  VAC 

50-1000  Watt  Ballast 

1000  sqft-180° 

1.3 

WI-230A 

220-240  VAC 

50-1000  Watt  Ballast 

1000  sq  ft -180° 

1 

WI-347 

347  VAC 

50-1000  Watt  Ballast 

1000  sqft-180° 

1 

Wl-24 

24  VDC 

Two  24  VDC  outputs 

1000  sqft-180° 

1.4 

WI-R7P 

24  VDC  Halfwave 

Three  RR7  Relays 

1000  sqft-180° 

1,5 

ASP-111 

Blank  Plate  for  Two  Gang  Box 

ASP-112 

Switch  Plate  Cover  for  Manual  Bi-level  lighting 

Notes:  1  -  Add  a  TP  to  Catalog  No.  for  Tamper  Proof,  add  a  W  for  White  or  I  for  Ivory 

2  -  For  bidevel  lighting;  controls  2  separate  lighting  loads  or  electronically  switched  ballasts 

3  -  For  3  way  applications,  add  a  -3  to  Catalog  No. 

4  -  Used  with  Watt  Stopper  Power  Packs,  5  -  For  half-wave  pulse,  low-voltage  lighting  systems 


Light  Level  Adjustment 
Mounting  Screw 
Time 


Sensitivity 


Auto/Off  Switch 


Multiple  Ceil 
Viewing  Lens 


of  sensor 
for  4-wire  units 


Wall  mounting  box 


Automatic  Bl-Level  Lighting 
WI-120-4,  WI-277-4 
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Dual  Technology 
Occupancy  Sensor 


DT-100L:  PIR  •  ultrasonic  •  light-level 
Occupancy  Sensor  for  Lighting,  HVAC,  EMS 


TheWatt|^ 
Stopper  TJ 
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DT-IOOL:  Breakthrough  in  occupancy 
sensor  technology. 


Features 

^  The  DT-100L  is  the  first  lighting 
control  sensor  to  combine  ultra¬ 
sonic  and  passive  infrared  tech¬ 
nologies  into  one  unit. 

^  Built-in  light  level  sensor  holds 
part  of  lighting  systems  off  when 
natural  light  is  available. 

^  Isolated  relay  contact  allows  the 
DT-100L  to  control  HVAC  or  to 
communicate  with  other  systems. 

Customizeability  for  specific  cov¬ 
erage  patterns. 

^  Five  logic  configurations  of 

infrared  and  ultrasonic  detection. 


DT-100L 

Occupancy  Sensor 


OW,  there’s  an  occupancy  sen¬ 
sor  that  can  handle  the  very  toughest 
applications. 

It’s  called  the  DT-IOOL  from 
Watt  Stopper  and  it  combines  ultra¬ 
sonic  and  passive  infrared  tech¬ 
nologies  into  one  dependable  unit 

The  DT-IOOL  includes  a  light 
level  sensor  that  saves  energy  when 
natural  light  is  present,  and  also  has 
an  isolated  relay  contact  to  control 
HVAC  or  to  communicate  with  other 
building  systems. 

The  combined  technology 
means  it  rarely  false  triggers.  And,  it 
offers  you  an  unprecedented  level  of 
control. 

It’s  designed  to  save  you  money 
in  the  worst  sensor  environments. 

In  places  like  computer  rooms,  large 
conference  rooms,  even  obstructed 
utility  rooms  —  anywhere  single¬ 


technology  sensors  can  false-trigger 
or  non-trigger  —  the  DT-IOOL  per¬ 
forms  flawlessly. 

Highest  Reliability 

There’s  a  simple  reason  why  we 
built  the  DT-IOOL  with  both  infrared 
and  ultrasonic  sensors. 

It  simply  works  better  under 
tough  conditions. 

Because  of  its  dual-technology 
design,  the  standard  DT-IOOL  won’t 
switch  lighting  systems  on  until 
both  the  infrared  and  ultrasonic 
technologies  detect  occupancy.  So 
there  is  little  chance  for  false- 
triggering  —  a  problem  for  single¬ 
mode  sensors  where  vibration, 
HVAC  vents,  outside  heat  sources 
or  any  other  motion  is  present 
Once  triggered,  the  DT-IOOL 
will  hold  lighting  systems  on  even  if 
only  one  of  the  technologies  — 
infrared  or  ultrasonic  —  detects 
occupancy.  So  there’s  little  chance 
for  hazardous  false-off  triggers. 

The  DT-IOOL  offers  five  logic 
configurations  of  ultrasonic  and 
infrared  technology  control. 

Technology  Control  Options 


Options 

To  Turn  On 

To  Stay  On 

r 

Combined 

Either 

2 

Either 

Either 

3 

Infrared  Only 

Infrared  Only 

4 

Ultrasonic  Only 

Ultrasonic  Only 

5 

Combined 

Combined 

•  Standard  Setting  -  Option  changes  available 
on  all  units;  adjustable  by  user. 


This  means  it’s  now  possible  to 
control  —  and  save  money  in  — 
every  room  or  office  space  any¬ 
where  in  your  building. 


The  DT-IOOL  will  save  you  money 
where  other  sensors  can't. 


Big  Savings/Fast  Paybacks 

The  DT-IOOL  will  outsave  any  other 
sensor  on  the  market.  For  example, 
its  resistance  to  false  triggering 
allows  us  to  increase  unit  sensitivity. 
Which  means  you  can  reduce  the 
amount  of  time  lights  remain  on 
once  an  occupant  leaves  an  office. 

So  the  savings  mount  as  light- 
ing  systems  stay  off. 


How  You  Can  Save  with  DT-IOOL 


Time  Occupancy  Occupancy  Oojupancy 
of  day  Light-level  Light-level 

&  HVAC 

Type  of  control 

In  areas  where  an  adequate 
amount  of  natural  light  is  available 
—  like  lobbies  and  peripheral 
offices  —  the  built-in  light  level  sen¬ 
sor  makes  even  greater  savings  pos¬ 
sible.  It  holds  some  lighting  levels 
off  when  natural  light  can  do  the 
job. 

The  isolated  relay  allows  the 
DT-IOOL  to  also  save  on  HVAC  con¬ 
trol  or  energy  management  mon¬ 
itoring  when  spaces  are  unoccupied. 

So  you  save  three  ways. 


Get  TbB  Sensor  That  Saves 
Everywhere 

TTie  DT-IOOL  is  a  breakthrough  in 
occupancy  sensor  design. 

And  its  trouble-free  operation  is 
bound  to  win  us  a  few  fans  among 
those  whoVe  had  trouble  with  other 
occupancy  sensors. 

Whether  you  plan  to  use  the 
DT-IOOL  where  single-mode  sensors 
won't  work,  or  if  you  want  to  take 
advantage  of  the  superior  savings 
throughout  your  building,  there’s 
one  thing  you  should  remember. 

AVhen  you  need  a  sensor  with 
the  highest  level  of  reliability  and 
savings  -  you  need  Watt  Stopper’s 
DT-IOOL. 

Order  Information 


Catalog  No. 

Description 

DT-1  OOL 

Dual  Technology  Sensor 
with  Light  Level  Sensor 

CM-1 00 

Ceiling  Mount  Bracket 

BR-1 

Swivel  Mount  Bracket 

Notes: 

Dense  Wide  Angle  lens  is  standard 
(see  back  side). 

Add  -1  after  catalog  no.  for  Long  Range  tens. 
Add  -2  .  for  Extra  Wide  Angte  tens. 

All  units  are  white  and  work  with  Watt 
Stopper  power  packs. 

CM-1 00  attaches  to  standard  electrical 
enclosures. 


The  DT-100L  is  UL  and  CSA  listed. 


DT-100L  Applications 

✓  Large  conference  rooms  - 

where  audiences  remain  still  for 
long  periods  of  time,  the  DT-100L 
won’t  false-OFF. 

^  Classrooms  -  where  HVAC 
moves  objects  hanging  from  the 
ceiling  back  and  forth,  the  DT- 
IOOL  won’t  false-ON. 

i/  Large  storage  areas  -  the  DT- 
IOOL  can  use  one  of  3  custom  IR 
lenses  to  cover  long  distances 
while  using  ultrasonic  to  cover 
nearby  areas,  regardless  of 
obstructions. 

Computer  rooms  -  where  vibra¬ 
tion  and  heavy  HVAC  activity  ren¬ 
der  single-technology  sensors 
almost  worthless,  the  DT-IOOL 
functions  flawlessly. 

Lobbies  &  windowed  areas  - 

the  DT-100L's  built-in  light  level 
sensor  saves  money  by  using 
less  artificial  lighting  when  natural 
light  can  do  the  job. 

✓  Tough  open  office  areas  —  here, 
the  DT-1 OOL  is  perfect  -  the  ultra¬ 
sonic  can  “see”  around  partitions 
and  the  infrared  sensor  can  be 
strictly  controlled  to  the  intended 
area  and  reduce  false  triggers. 


Technical 

Information 


Pin  Coverages 


Dense  Wide  Angle 
(Standard) 


10  ft. 


Long  Range 
(DT-100L-1) 


“I — r 
5  ft.  14  ft.  28  ft. 


Extra  Wide  Angle 
(DT-100L-2) 


50  ft. 


80  ft.  90  ft. 


48  ft.  514  16  ft.  > 

Note:  Coverages  shown  are  maximum  coverages  and  represent  half-step  walking  motion. 
Ultrasonic  coverage  Is  the  same  on  all  models  of  the  DT-100L. 


30  ft. 


The  Watt  Stopper,  Inc. 

296  Brokaw  Road  Santa  Clara,  CA  95050 
^408)  988-5331  (800)  879-8585  (408)  988-5373  Fax 
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ENERGY  SAVING  FLUORESCENT  LAMPS 


Energy  saving  fluorescent  lamps  is  a  general  term  used  to  describe  fluorescent  lamps  that  are  designed 
to  operate  at  a  reduced  energy  wattage.  In  most  instances,  the  existing  fluorescent  lamps  are  a 
standard  40-watt  fluorescent  lamps.  The  proposed  energy-savings  lamps  have  nominal  wattage  of  34 
watts.  These  lamps  re  not  designed  to  be  used  in  low  temperatures  or  in  conjunction  with  dimmers  or 
low  power  factor  ballasts. 

The  criteria  used  for  study  purposes  are:  A  lamp  life  of  20,000  hours,  and  an  average  cost  of  $4.85 
per  lamp  for  labor  and  materials.  The  actual  cost  of  the  energy  saver  fluorescent  lamps  will  vary 
depending  on  the  quantity  purchased  and  the  procurement  method  used. 

Enclosed  is  some  information  on  energy  saving  fluorescent  lamps.  The  following  companies  are 
manufacturers  of  energy  saving  lamps: 

General  Electric 
1705  Noble  Road 
Cleveland,  Ohio  44112 
(216)  266-4256 

Philips  Lighting  Company 
Philips  Square 
P.O.Box  6800 

Somerset,  New  Jersey  08875 
(201)  563-3000 
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Fluorescent  Lamps 


Ordering  Code  Cross  Reference  Guide 

Although  certain  fluorescent  lamp  types  listed  by  Philips,  General  Electric  and  Sylvania  have  different  ordering  codes, 
they  are  physically  and  electrically  interchangeable.  For  your  convenience,  we  are  listing  a  direct  type  comparison 
between  manufacturers. 

In  certain  areas  the  Philips  lamp  offers  a  customer  advantage  over  its  competitive  counterpart.  For  example,  the  Philips 
F40T 12/IS/60  and  F90T 12/60  lamps  offer  the  advantages  of  easier  handling  and  stocking  over  the  competitive  T-17  lamp. 

In  the  Econ-o-watt  line  only  Philips  makes  an  F40/EW-PH  lamp  for  preheat  installations. 

Fluorescent  Lamp  interchangeability  Comparison 


Philips 

General  Electric 

Sylvania 

PL*5/27 

F5TT/27K 

PL*7/27 

F7TT/SPX27 

F7TT/27K 

PL*9/27 

F9TT/SPX27 

F9TT/27K 

PL»13/27 

F13TT/SPX27 

F13TT/27K 

PL»18/41 

F18BX/SPX41 

PL*24/41 

F24BX/SPX41 

— 

PL*36/35 

F39BX/SPX35 

_ 

PLC*10MM/13W/27/USA 

— 

F13DTT/27K 

F15T8/CW/24 

F24'T8/CW/4 

F18T8/CW/K/24 

F16T8/CW/26 

F26'T8/CW/4 

F18T8/CW/K/26 

F17T8/CW/28 

F28'T8/CW/4 

F18T8/CW/K/28 

F18T8/CW/30 

FSOTB/CWM 

F18T8/CW/K/30 

F20T12/CW  (6  Pack) 

F20T12/CW  (6  Pack) 

F20T12/CW/6 

F25T12/CW 

F25T12/CW/33 

F25T12/CW/33 

F30T12/CW/RS/E\A/-II 

F30T12/CW/RS/WM 

F30T12/CW/RS/SS 

F025/41 

F25T8/SP41/RS 

F025/41K 

F032/41 

F32T8/SP41/RS 

F032/41K 

F040/41 

F40T8/SP41/RS 

FO40/41K 

F40CW/RS/EW-II 

F40CW/RS/WM 

F40CW/RS/SS 

F40LW/RS/EW-II 

F40LW/RS/WM-I1 

F40LW/RS/SS 

F42T8/CW/EW 

F42T6/CW 

F42T6/CW 

F64T8/CW/EW 

F64T6/CW 

F64T6/CW 

F96T12'CW/EW 

F96T12/CW/WM 

F96T12/CW/SS 

F96T12CW/HO/EW 

F96T12/CW/HO/WM 

F96T12/CW/HO/SS 

F96T12CW/VHO/EW 

F96PG17/CW/WM 

F96T12/CWA/THO/SS‘ 

F40CW/RFL 

FR40CW 

FR40CW/235 

FB40CW/6/EW-II 

F40CW/U/6/WM 

FB40CW/6/SS 

FB40CW/3 

FB40CW/U/3 

FB40CW/6 

F40CW/U/6 

FB40/CW/6" 

F40T12/CW/IS/60 

F40T17/CW/IS 

F40T17/CW/IS 

F90T12/CW/60/EW 

F90T17/CW 

F90T17/CW 

F48T12/CWA^HO 

F48T12/CW/1500 

F48PG17/CW 

F48T12/CWA/HO 

F72T12/CW/VHO 

F72T12/CW/1500 

F72PG17/CW 

F72T12/CW/VHO 

F96T12/CW/VHO 

F96T12/CW/1500 

F96PG17/CW 

F96T12/CW/N/HO 

F48T12/CW/VH0-0 

F48T12/CW/1 500/0 

F48T12/CWA/HO/LT 

F48T12/CWA/H0/0 

F60T12/CWA/HOO 

F60T10/CW 

_ 

F72T12/CWA;H0-0 

F72T12/CW/1500/0 

F72T12/CW/VHO/LT 

F72T12/CW/VH0/0 

F96T12/CWA/H0-0 

F96T12/CW/1500/0 

F96T12/CWA/HO/LT 

F96T12/CW/VH0/0 

FJ48T12/CW/VHOO 

F48T10J/CW 

FJ48T12/CWA/HO/LT 

FJ60T12/CWA/HO*O 

F60T10J/CW 

— 

FJ72T12/CWA/H0-0 

F72T10J/CW 

FJ72T12/CWA/HO/LT 

FJ96T12€W/VH0-0 

F96T10J/CW 

FJ96T12/CW/VHO/LT 
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This  catalog  lists  Philips  Lighting  Company  Incandescent.  Fluorescent  and  High  Intensity  Discharge 
lamps  Miniature  and  Sealed  Beam,  Photo,  Projection.  Sound  Reproducer  and  Film  Viewer  Lamps. 
Stage’  Studio  and  TV  Lamps,  and  Specialty  Lamps.  They  are  listed  in  wattage  sequence  except  for 
special  groupings  such  as  Street  Lighting,  Quartz  infrared,  Tungsten  Halogen,  High  Intensity  and 
Silicone  Coated  lamps. 


Ordering  Code 

The  complete  information  shown  in  the  or¬ 
dering  code  column  together  with  the  volt¬ 
age,  if  applicable,  should  be  used  when 
placing  orders. 

in  a  number  of  instances  a  lamp  type  may  be 
available  in  different  kinds  of  packaging  such 
as  2  or  4  lamp  wrappers.  Some  small  lamp 
types  which  are  generally  multiple  packed  on  a 
platform  with  an  overwrap  are  also  packaged 
as  a  blister  carded  item  for  the  retail  market. 
Each  of  these  items  is  shown  as  a  separate 
listing.  To  identify  them,  additional  information 
is  included  with  the  ordering  code.  The  follow¬ 
ing  examples  illustrate  this: 


Ordering 

Code 

Pxg.. 

Qty. 

Explanation 

BC-7T7/W 

122 

120cds 

Carded  pack-2  Ips  per  card. 
The  number  shown  in  the 
“Pkg.  Qty!  column  is  the 
number  of  cards  per 
minimum  shipping  case. 

60T/SW  12/4 

48 

12-4  Ip  wrappers  ==48  Ips 
per  minimum  shipping 
case. 

50/150T/WL 
/TP  96/1 

96 

96-1  Ip  wrappers  =  96  ips 
per  minimum  shipping 
case. 

9  Quantity  shown  is 

minimum  shipping  con- 

tainer.  Refer  to  Net  Price  Schedules  for  number 

of  lamps  required  for  qualification  as  a  standard 
case. 

0  Exclusive  Product 

Lamps  exclusively  manufactured  by  Philips 
are  designated  by  a  0  to 
NAED  Number. 

High  Volume  Types 

Lamps  that  move  in  relatively  high  volume  are 
highlighted  by  a  tinted  area. 

Lamp  Life  and  Lumens 
Approximate  hours  life  and  approximate  initial 
lumen  ratings  represent  average  performance 
under  specified  test  conditions. 

Burning  Position 

Lamps  may  be  burned  in  any  position  unless 
otherwise  noted. 

Voltage 

Lamps  listed  are  available  only  in  the  voltages 
shown. 

Lamps  listed  in  range  voltages  such  as  115-125 
or  230-250  are  Intended  for  use  on  circuits  nor¬ 
mally  varying  within  these  voltage  limits  and  are 
designed  for  an  average  voltage  suitable  for 
operation  on  such  circuits.  Lamps  intended  for 
operation  in  range  voltages  have  a  design  volt 
center  as  follows,  unless  otherwise  noted  by  a 
footnote: 

Range  Voltage  Design  Voltage 

115-125  120 

120-125  120 

120-130  125 

125-130  130 

230-250  240 


Class  of  Lamp 

Incandescent  lamps  are  classified  as  type  B  or 
type  C.  The  type  B  lamp  is  one  in  which  the 
filament  operates  in  a  vacuum.  The  type  C  lamp 
is  one  in  which  the  filament  operates  in  an  at¬ 
mosphere  of  inert  gas.  For  gas-filled  lamps 
which  can  be  burned  in  any  position  the  lumen 
maintenance  is  best  when  lamps  are  burned 
base  up.  For  the  vacuum  type  lamps  which 
have  no  restrictions  on  burning  position  the 
lumen  maintenance  is  the  same  in  all  burning 
positions. 

Lamp  Dimensions 

Bulb  Designations  consist  of  a  letter  or  letters  to 
indicate  shape  and  a  number  to  indicate  the 
approximate  diameter  in  eighths  of  an  irtch. 
Maximum  Overall  Length  is  measured  from  the 
top  of  the  bulb  to  bottom  of  the  base. 

Nominal  lamp  length  for  fluorescent  lamps  in¬ 
cludes  the  proper  allowance  for  standard  lamp 
holders. 

Light  center  length  is  the  distance  from  the 
center  of  the  filament  or  center  of  the  arc  for 
high  intensity  discharge  lamps  to  the  point 
shown  below  for  the  base  Indicated. 

All  Screw  Bases  —=  Bottom  base  contact 
Medium  and  Mogul  Prefocus— Top  of  base 
fin 

Medium  BIpost  —  Bottom  of  bulb 

Bayonet  Candelabra  and  Medium 

Bayonet  —  Top  of  base  pins 

SC  or  DC  Prefocus  —  Plane  of  locating 

bosses  of  prefocusing  collar 

f^jni-Can  —  Intersection  of  45®  taper  with 

maximum  diameter  of  base 

Base  Pin  Position  for  Bayonet 
Candelabra  Based  Lamps 
When  lamps  are  based  with  a  bayonet  cande¬ 
labra  base,  the  plane  of  the  base  pins  will  be 
approximately  at  right  angles  to  the  plane  of  the 
filament,  unless  otherwise  indicated. 

SC  or  DC  Prefocus  Based  Lamps 
The  plane  containing  the  base  axis  and  the 
major  locking  eyelet  which  is  the  eyelet  equidis¬ 
tant  from  the  other  two  eyelets,  will  be  at  right 
angles  to  the  plane  of  the  filament  or  lead  wires 
unless  otherwise  indicated. 

The  letter  (A)  shown  in  the  Base  column  after 
SC  or  DC  Pref.  based  lamps  indicates  that  the 
distance  from  the  bottom  of  base  contact  or 
contacts  to  the  bottom  of  the  collar  is  .406".  In 
the  case  of  DC  Pref.  based  lamps,  the  letter  (A) 
also  indicates  that  the  plane  containing  the 
base  axis  and  contacts  is  at  right  angles  to  the 
plane  containing  the  base  axis  and  the  major 
locking  eyelet. 


Metric  Equivalents 

Lam  p  Length 

Ittetric 

(WHMImeters) 

English 

(Inches) 

6 

152.4 

9 

228.6 

12 

304.8 

15 

381.0 

18 

457.2 

21 

533.4 

24 

609.6 

33 

838.2 

36 

914.4 

42 

1066.8 

48 

1219.2 

60 

1524.0 

64 

1625.6 

72 

1828.8 

84 

2133.6 

96 

2438.4 

Bum  Diameter 

Diameter 

Htttlifnelers 

T-5 

15.9 

T-6 

19.1 

T-8 

25.4 

T-9 

28.6 

T-10 

31J 

T-12 

38.1 

The  following  are  Trade-Marks 
of  Philips  Lighting  Company: 

Advantage  X 
Agro-Lite 
Beauty  Tone® 

Brooder-Lite 

Bug-A-Vi/ay® 

Ceramalux 

Coloftone® 

Econo-Miser 

Econ-o-Par 

Econ-o^watt® 

HalogdnA 
Heat-Ray 
Lifeguard  ® 

Luma-Circle 
Luma- Stick 
Octolume 
Philinea 
Rough  House 
Sterilamp  ® 

Style-Tone 
SureSpot 
Tough  Bulb 
Ultralume 
Watt  Watcher® 

Weather  Duty® 
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Lamp  SuDstitution  Guide 


«!> 


Nominal 

Lamp 

Watts 


NAcD  j 

Nominal 

Aver.  I 

Number  Ordering  , 

pg.. 

Length 

Life.  Hrs. 

1  Bulb  i 

Base(216) 

04-6677-1  Code  ! 

Qty* 

Description 

nn.K201)  I 

(202)  I 

i  Approx.; 
lnitiaK203) 

I  Lumensf204) 


Ultralume  Preheat  Fluorescent  Lamps 


20 

T-12 

Md.  Bipin 

31522-6 

F20T12^0U 

24 

3000K  Ultralume 

24 

9000 

1360 

37999-0 

F2QT12/35U 

24 

3500K  Ultralume 

24 

9000 

1360 

□ 

31523-4 

F2QT12/41U 

24 

4100K  Ultralume 

24 

9000 

1360 

0 

31524-2 

F20T1Z60U 

24 

5000K  Ultralume 

24 

9000 

1360 

Preheat  Fluorescent  Lamps 


25  T-12  Md.  Bipin 

26030-7  F25n2/CW 

24 

Cool  White 

33 

7500 

1950 

26041-4  F25T12/D 

24 

Daylight 

33 

7500 

1650 

30126-7  F25T12/W 

6 

White 

33 

7500 

1950 

30125-9  F2ST12AWW 

6 

Warm  White 

33 

7500 

1950 

I  EC0n-0“W3tt  Pr0h63t  FiUOrGSC6nt  Lsmps  Replaces  F90T17  lamps.  They  are  physically  and  electiicaily  interchangeable. 

84  T-12  Mg.  Bipin  SSS 

25106-6  F90T12A:W/60/EW 

24 

Cool  White 

60 

9000 

6250 

SSS 

28764-9  F90T12/D/60/EW 

24 

Daylight 

60 

9000 

5400 

SSS 

28394-5  F90T12AA//60/EW 

24 

White 

60 

9000 

6400 

Econ-o-watt  Rapid  Start  Fluorescent  Lamps 

25  T-12  Md.  Bipin  SSS 

35984-4  F30T12/CW/RS/EW-II 

24 

Cool  White(209)(214) 

36 

18000 

2000 

3^3 

35985-1  F30T12AtfW/RS/EW-II 

24 

Warm  )A/hite(209)(214) 

36 

18000 

2050 

Rapid  Start  Fluorescent  Lamps 

30  T-12  Md.  Bipin 

26076-0  F30T12/CW/RS 

24 

Cool  White 

36 

18(K)0 

2300 

26078-6  F30T12/CWX/RS 

24 

Deluxe  Cool  White 

36 

18000 

1600 

26085-1  F3flT12/D/RS 

24 

Daylight 

36 

18000 

1950 

t 

22115-0  F30T12/SPEC35/RS 

24 

3500KSPEC 

36 

18000 

2400 

26083-6  Fzmm/ns 

24 

White 

36 

18000 

2370 

26079-4  F3aT12/WW/RS 

24 

Warm  White 

36 

18000 

2370 

26886-2  F30T12AVWX/RS 

24 

Deluxe  Warm  White 

36 

18000 

1600 

w 

26808-6  F30T12/RS/C50 

24 

Colortone  50 

36 

18000 

1280 

Ultralume  Rapid  Start  Fluorescent  Lamps 


30 

T-12 

Md.  Bipin 

31525-9 

F30T12/30U/RS 

24 

3000K  Ultralume 

36 

18000 

2400 

t 

38001-4 

F3flT12/35U/RS 

24 

3500K  Ultralume 

36 

18000 

2400 

D 

31526-7 

F30T12/41U/RS 

24 

4100K  Ultralume 

36 

18000 

2400 

□ 

31528-3 

F30T1250U/RS 

24 

5000K  Ultralume 

36 

18000 

2400 

Octolume  Rapid  Start  Fluorescent  Lamps  Use  only  witti  265  ma  ballasts 


25 

T-8 

Md.  Bipin 

37196-3 

F025/3Q 

25 

3000K  Octolume 

36 

20000 

2150 

37197-1 

F025/41 

25 

4100K  Octolume 

36 

20000 

2150 

32 

T-8 

Md.  Bipin 

28474-5 

FO32/30 

25 

3000K  Octolume 

48 

20000 

2900 

t 

22229-9 

F032/35 

25 

3500K  Octolume 

48 

20000 

2900 

28475-2 

F032/41 

25 

4100K  Octolun^ 

48 

20000 

2900 

40 

T-8 

Md.  Bipin 

34800-3 

F040^0 

25 

3000K  Octolume 

m 

20000 

3650 

34801-1 

F040/41 

25 

4100K  Octolume 

60 

20000 

3650 

Econ*0'Watt  Rapid  Start  Fluorescent  Lamps 


I 


34  T-12 

Md.  Bipin  SSS 

28484-4 

F4iJCW/RS/EW-ll 

30 

Cool  White(214) 

48 

20000 -F 

2775 

SSS 

35786-3 

F40CW/RS/EW-I1 

600 

Cool  White.  Pailetized(214) 

48 

20000 -f 

2775 

SSS 

28511-4 

F40CWX/RS/EW-li 

30 

Deluxe  Cool  White(214) 

48 

20000- 

1925 

SSS 

28545-2 

F40D/RS/£W-ii 

30 

Daylight(214) 

48 

20000  + 

2350 

SSS 

28534-6 

F401.W/RS/EW-II 

30 

Lite  White(214) 

48 

20000- 

2925 

SSS 

35790-5 

F40LW/RS/EW-II 

600 

Lite  White,  PaJletized{214) 

48 

20000  + 

2925 

SSS 

31553-1 

F40SPEC30/RS/EW-II 

30 

3000K  SPEC(214) 

48 

20000^ 

2925 

SSS 

37992-5 

F40SPEC35/RS/EW-n 

30 

3500K  SPEC(214) 

48 

20000  + 

2925 

SSS 

31546-5 

F40SPEC41/RS/EW-!! 

30 

4100K  SPEC(214) 

48 

20000- 

2925 

j  Exclusive  Product 


SSS  Energy  Saving  Product 


j  High  Volume  Lamps  fNew  Since  Last  Pnnting 


^motAttisaocru 


Fluorescent  Lamps 


Nominal 

Lamp 

Watts  Bulb 


I  Basef216} 


NAED 

Number  Ordering 
04-6677-  Code 


Econ-o-watt  Rapid  Start  Fluorescent  Lamps 


34  T-12  Md.  Bipin  SSS 


SSS 

28546-0 

F40W/RS/EW-I1 

30 

SSS 

28547-8 

F40WW/RS/EW-II 

30 

SSS 

36441-4 

F4DWW/RS/EW-II/EM 

6 

SSS 

35791-3 

F40WW/RS/EW-II 

600 

SSS 

28527-0 

F40WWX/RS/EW-!1 

30 

White(214)  48  20000-^ 


Warm  White(214)  48  20000  + 


Warm  White,  Retail  Pack(214)  48  20000  + 


Warm  White,  Palleti2ed(214)  48  20000  + 


Deluxe  Warm  White{21 4)  48  20000  t 


Ultraiume  Econ-o-watt  Rapid  Start  Lamps 


Preheat  —  Rapid  Start  Fluorescent  Lamps 


40  T-12  Md.  Bipin 


34  T-12  Md.  SSS 

31532-5  F40/30U/RS/EW-II 

30 

3000K  Ultraiume(214) 

48 

20000 -h 

2925 

Bipin  J55 

38004-8  F40/35U/RS/EW-II 

30 

3500K  U(tralume(214) 

48 

20000 -F 

2925 

SSS 

31533-3  F4fl/41U/RS/EW-ll 

.  30 

4100K  Ultralume(214) 

48 

20000 -F 

2925 

□SSS 

31535-8  F40/50U/RS/EW-II 

30 

5000K  Ultralume(214) 

48 

20000 -F 

2925 

Econ-o-watt  Preheat  Fluorescent  Lamps 

34  T-12  Md,  OSSS 

28477-8  F40CW/EW-PH 

30 

Cool  White(214){215) 

48 

15000-f 

2850 

Bipin  [3SSS 

28476-0  F40WW/EW-PH 

30 

Warm  White(214)(215) 

48 

15000-f 

2900 

30187-9 

-F40CW  ' 

30  - 

Cool  White 

48 

20000 -F 

3150 

26180-0 

F40CW 

6 

Cool  White 

48 

20000 -F 

3150 

20568-2 

F40CW  -tr  r.- 

6 

Cool  White,  Retail  Pack 

48 

20000 -F 

3150 

35776-4 

F40CW 

600 

Cool  White.  Palletized 

48 

20000  + 

3150 

30192-9 

F40CW/RFL 

30 

Cool  White,  Reflector 

48 

20000  + 

2600 

30193-7 

F40CWX 

'30 

Deluxe  Cool  White 

48 

20000  + 

2200 

38900-7 

F40CWX 

6 

Deluxe  Cool  White 

48 

20000  + 

2200 

30194-5 

F40D 

30 

Daylight 

48 

20000  + 

2600 

26198-2 

F40D 

6 

Daylight 

48 

20000  + 

2600 

30198-6 

F40N 

30 

Natural 

48 

20000  + 

2100 

37924-8 

F40N 

6 

Natural 

48 

20000  + 

2100  A 

22116-8 

F40/SPEC35 

30 

3500  SPEC 

48 

20000  + 

3300  C 

36440-6 

F40SW 

6 

Soft  White,  Retail  Pack 

48 

20000  + 

2150  ^ 

30197-8 

:F40W  ■ 

30 

White 

48 

20000+ 

3200 

26194-1 

F40W 

6 

White 

48 

20000  + 

3200 

30199-4 

F40WW 

30  - 

Warm  White 

48 

20000  + 

3200 

20604-5 

F40WW 

6 

Warm  White 

48 

20000+' 

3200 

35785-5 

F40WW 

600 

Warm  White,  Palletized 

48 

20000  + 

3200 

30201-8 

F40WWX 

30 

Deluxe  Warm  White 

48 

20000  + 

2200 

26888-8 

F40WWX 

6 

Deluxe  Warm  White 

48 

20000  + 

2200 

30203-4 

F40C50 

30 

Colortone  50 

48 

20000  + 

2200 

33464-9 

F40C75 

30 

Colortone  75 

48 

20000  + 

2000 

30204-2 

F40CG 

30 

Cool  Green 

oo 

20000  + 

2850  ' 

31433-6 

F40C6 

6 

Cool  Green 

48 

20000  + 

2850 

30205-9 

F40/AGRO 

30 

Agro-Lite 

48 

20000  + 

,  1600 

20597-1 

F40/AGR0 

6 

Agro-Lite,  Retail  Pack 

48 

20000  + 

1600 

39631-7 

F40B 

6 

Blue 

48 

20000  + 

1200 

20189-7 

F40/BB 

6 

Special  Blue 

CD 

20000  + 

550 

39632-5 

F40G 

6 

Green 

48 

20000  + 

4400 

39635-8 

F40GO 

6 

Gold,  Bug-A-Way 

48 

20000  + 

2400 

39633-3 

F40PK 

6 

Pink 

48 

20000  + 

1160 

39634-1 

F40R 

6 

1  Red 

48 

20000  + 

195 

31439-3 

F40BL 

6 

Black  Light  (211) 

48 

20000  + 

31440-1 

F40BLB 

6 

Black  Lt.  —  Integral  Filter  (211) 

48 

20000  + 

Rapid  Start  Fluorescent  Lamps 

31537-4 

F40/30U 

30 

3000K  Ultraiume 

oo 

20000  + 

3300  j 

38003-0 

F40/35U 

30 

3500K  Ultraiume 

48 

20000  + 

3300  J 

31538-2 

F40/41U 

30 

4100K  Ultraiume 

48 

20000  + 

3300  B 

31539-0 

F40/50U 

30 

5000K  Ultraiume 

48 

20000  + 

3300  W 

□  Exclusive  Product 
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SSS  Energy  Saving  Product 


High  Volume  Lamps 


fNew  Since  Last  Printing 


color  from  general  electric 

SPECIFICATION  SERIES  FLUORESCENT  LAMPS 

NOW  YOUR  FLUORESCENT  LIGHTING  CAN  DO  WHAT  ITS  NEVER  DONE  BEFORE... BRING  COLOR  TO 
LIFE  EFFICIENTLY. 

The  color  of  light  produced  by  a  lamp  has  everything  to  do  with  how  rich  and  vibrant  an 
environment’s  colors  appear.  And  in  today’s  offices,  stores  and  public  buildings,  appearance  and 
appeal  can  be  critical -for  people  and  for  business. 

Historically,  the  good  color  rendering  lamps  (DeLuxe  Cool  White  and  DeLuxe  Warm  White),  made 
with  conventional  phosphors,  produce  less  than  70%  of  the  light  of  their  standard  counterparts  (Cool 
White  and  Warm  White).  The  Specification  Series  colors  (SP  and  SPX)  combine  a  layer  of  specially 
developed  rare  earth  phosphors  with  a  layer  of  conventional  phosphors  to  give  both  better  color 
rendering  and  more  light  output  than  the  standard  colors.  The  Specification  Series  DeLuxe  (SPX) 
produce  more  vivid  colors  but  are  more  costly  since  they  contain  more  of  the  expensive  rare  earth 
phosphors. 

COOL  ENVIRONMENT 

SP41  and  SPX41  (4100K)  lamps  are  an  excellent  replacement  for  Cool-White  and  Lite  White  (LW), 
an  ideal  choice  to  improve  the  appearance  of  people  and  furnishings.  The  cool  color  enhances  blues 
and  greens  and  is  suggested  for  areas  using  higher  lighting  levels. 

MODERATE  ENVIRONMENT 

SP35  and  SPX35  (3500K)  colors  were  developed  to  provide  the  user  with  a  neutral  atmosphere  that 
complements  the  variety  of  cool  and  warm  color  schemes  used  throughout  a  building.  Producing  a, 
clean,  crisp  environment  midway  between  the  blueness  of  Cool  White  and  the  yellowness  of  Warm 
White.  All  colors  appear  to  be  enhanced  when  lighted  with  SP35  but  are  more  vivid  when  lighted  with 
SPX35. 

WARM  ENVIRONMENT 

SP30  and  SPX30  (3000K)  colors  are  good  choices  to  replace  Warm  White.  They  provide  better  color 
with  the  same  warm  feeling.  These  3500K  sources  are  close  to  incandescent  in  whiteness  and  are 
well  suited  for  lower  lighting  levels.  For  more  vibrant  color-for  restaurants,  exclusive  shops 
etc. -choose  SPX30. 


-For  more  Information  on  specifying  color,  see  the  inside  back  cover. - 


The  two  identical  pictures  are  lighted  by  SPX30  on  the  left,  cool  white  on  the  right. 


GE  SAVES  YOU  MONEY  WITH 

WATT-MISER  ENERGY  SAVING  LAMPS 


Reduce  electricity  costs  quickly  and  easily  by  replacing  standard  wattage  fluorescent  lamps  directly  with 
WATT-MISER.  WATT-MISER  II  or  WATT-MISER  PLUS  lamps.  The  resulting  energy  savings  pay  for  the  slightly 
higher  lamp  cost  very  quickly-usually  in  just  a  few  months-then  the  lamps  continue  saving  dollars  for  the 
remaining  years  of  lamp  life. 


WATT-MISER 

WATTS 

DOLLARS 

WATT-MISER  II 

SAVED 

SAVED* 

STANDARD  LAMPS 

WATT-MISER  PLUS 

PER  LAMP— 

PER  LAMP 

F30T12/’*/RS 

F30T12.'’*/RS/WM 

3 

S  4.32 

F40” 

F40”/RS/WM 

5.25 

$  8.40 

F40LW/RS/WMII 

5.25 

$  8.40 

F40”/RS/WMP 

8 

S  9.60 

F40**/U/' 

F40"/U/'/WM 

4.5 

S  6.48 

F40LW/U/VWMII 

4.5 

$  6.48 

F48T12/” 

F48T12,/”/WM 

9 

$  9.36 

F48T12/LW/WMII 

9 

S  9.36 

F96T8/CW 

F96T8/CW/WM 

11 

S  8.80 

F96T12.'” 

F96T12,'”/WM 

18 

S25.92 

F96T12/LW/WMII 

18 

$25.92 

F96T12/'’*/HO 

F96T12/*’/HO/WM 

20 

$28.80 

F96T12.^W/HO/WMII 

20 

$28.80 

F96T12/CW/1500 

F96T12/CW/WM 

17.5 

$15.75 

F96T12/LW/WMII 

17.5 

$15.75 

F96PG17/CW 

F96PG17/CW/WM 

42.5 

$51.00 

F96PG17/LW/WMII 

42.5 

$51.00 

F90T17/CW 

F90T17/CW/WM 

7 

$  8.40 

•At  $. 08/kwh  over  the  life  of  the  Watt-Miser  lamp  at  12  hrs.  per  start. 

••Designates  color.  The  popular  colors,  usually  including  SP  and  SPX,  are  available  in  Watt-Miser. 
’•’Burning  in  typical  enclosed  fixture  for  F30  and  F40  lamps,  typical  open  fixture  for  all  other  lamps. 
'Mod-U-Line  available  in  both  3-inch  and  6-inch  leg  space. 


FLUORESCENT  LAMPS 


FLUORESCENT 


OPERATION  —  ALL  GE  Fluorescent  lamps  should  be  used  only  with  auxiliary  equipment  designed  to  produce  proper  values.  Specifications  for  auxiliary 
equipment  are  covered  by  appropriate  American  National  Institute  (ANSI)  Standards.  Specifications  for  auxiliary  equipment  not  included  in  ANSI  Standards  are 
available  from  the  Fluorescent  and  High  Intensity  Systems  department. 

RATINGS  —  Design  improvements  are  frequently  made  in  fluorescent  lamps  which  tend  to  obsolete  published  ratings  after  a  period  of  time.  Technical  bulletins 
will  be  issued  from  time  to  time  if  changes  in  ratings  occur  prior  to  the  next  Catalog  printing.  Ratings  published  in  this  catalog  are  based  on  laboratory  tests  under 
controlled  conditions. 

LUMENS  (INITIAL) -Initial  lumen  ratings  published  herein  are  approx,  reference  ballast  ratings  established  after  100  hours  operation.  Lumens  deliver^  by 
lamps  operated  by  commercial  ballasts  may  or  may  not  be  equivalent  to  reference  ballast  ratings.  Refer  to  ballast  manufacturers'  published  data  for  the 
appropriate  “Ballast  Factor'’  to  apply  to  lighting  design  calculations. 

LUMENS  (MEAN)  —  Mean  lumens  shown  are  the  reference  ballast  ratings  established  after  the  lamp  has  operated  to  40%  of  its  rated  life  at  3  operating  hours 
per  start. 

WATTS  shown  are  nominal  lamp  watts  measured  on  the  appropriate  reference  ballast  circuit  and  do  not  include  ballast  watts  except  as  noted.  Actual  watts  will 
vary  depending  on  the  commercial  ballast  and  the  type  of  lighting  fixture  used,  and  on  the  environment  in  which  the  lamp  is  used. 

LIFE  —  The  Rated  Average  Life  (Hours)  shown  is  the  median  life  when  lamps  are  operated  for  3  hours  per  start  on  ballasts  which  meet  ANSI  Standards  C-78  and 
C“82.l,  or  which  meet  GE  Specifications  where  ANSI  Standards  do  not  exist. 

The  nominal  lamp  length  shown  is  the  overall  dimension  of  the  lamp  including  the  lamp  holders  in  which  it  is  seated  except  as  noted.  Lamp  dimensional 
characteristics  with  tolerances  are  found  in  ANSI  Standard  C-78. 


FLUORESCENT  LAMPS 


Medium 

Bipin 


Watt! 

Bulb 

Dia. 

In. 

Len¬ 

gth 

In. 

Base 

Product 

Ordering 

Code 

Description 

Std 

Pkg 

Qty 

Additional  Information 
See  Fluorescent 
footnotes  page  99 

Rated  Avg. 

Life  /  Start 
at 

3  Hrs  1  12  Mrs 

Lumens 

Initial 

Lumens 
Mean  at 
40%  Rat. 
Avg  Life 

PREHEAT 

I — IT — r- - 

FLUC 

•RESCEI 

^T  LAMF 

’S  (For  Use  With  Starters)  (Continued) 

JU 

-U— 

36 

Med.Bip. 

10318 

F30T8/WW 

24 

Warm  White 

7500 

2300 

2070 

30 

1 

36 

Med.Bip. 

44437 

F30T8/SW  6PK 

24 

Soft  While.  Replaces  WWX 

7500 

1400 

1150 

30 

1 

36 

Med.Bip. 

10320 

F30T8/CWX 

24 

Deluxe  Cool  White 

7500 

_ 

1500 

1230 

30 

1 

36 

Med.Bip. 

10321 

F30T8/CWX  6PK 

24 

"  - 

7500 

_ 

1500 

1230 

30 

1 

36 

Med.Bip. 

16323 

F30T8/SPX30 

24 

SPX30. 3000K 

7500 

2325 

2090 

30 

1 

36 

Med.Bip. 

10310 

F30T8/D 

24 

Daylight 

7500 

__ 

1900 

1700 

30 

1 

36 

Med.Bip. 

10311 

F30T8/D  6PK 

24 

•  • 

7500 

_ 

1900 

1700 

30 

1 

36 

Med.Bip. 

X10313 

F30T8/W 

24 

White 

7500 

2250 

2025 

30 

1 

36 

Med.Bip. 

10328 

F30T8/N 

24 

Natural 

7500 

— 

1400 

1150 

30 

1 

36 

Med.Bip. 

10329 

F30T8/N  6PK 

24 

•  " 

7500 

1400 

1150 

82 

2^/b 

60 

Mog.Bip. 

43443 

F90T17/CW/WM 

12 

WATT-MISER — Cool  White 

9000 

15000 

6100 

5610 

90 

60 

Mog.Bip. 

10643 

••F90T17/CW 

12 

Cool  White 

9000 

15000 

6400 

5890 

90 

2^/8 

60 

Mog.Bip. 

1  10641  1  F90T17/D 

12 

Daylight 

9000 

15000 

5650 

5085 

F-30‘ 

r-i2R 

ARID 

START  L 

.AMPS 

25 

1 V2 

36 

Med.Bip. 

44599 

F30T12/CW/RS/WM 

24 

'WATT-MISER—Cool 

White 

■  18000 

2000 

1700 

25 

V/z 

36 

Med.Bip. 

44600 

F30T12/WW/RS/WM 

24 

•WATT-MISE.R— Warm 

White 

18000 

2050 

1740 

25 

V/2 

36 

Med.Bip. 

14447 

F30T12/SP30/RS/WM  24PK 

24 

•WATT-MISER— SP30. 

3000K 

18000 

- 

2120 

1800 

25 

IYj 

36 

Med.Bip. 

14425 

F30T12/SP25/RS/WM  24PK 

24 

•WATT-MISER— SP35. 

3500K 

18000 

2040 

1735 

25 

V/2 

36 

Med.Bip. 

14701 

F30T12/SP41/RS/WM  24PK 

24 

•WATT-MISE.R— SP41. 

4100K 

18000 

- 

2070 

1760 

30 

V/z 

36 

Med.Bip. 

10357 

••F30T12/CW/RS 

24 

Cool  White 

18000 

— 

2300 

1955 

30 

v/2 

36 

Med.Bip. 

39176 

F30T12/CW/RS  6PK 

24 

#  - 

18000 

2300 

1955 

30 

V/z 

36 

Med.Bip. 

10359 

••F30T12/WW/RS 

24 

W^m  White 

18000 

2360 

2005 

30 

V/i 

36 

Med.Bip. 

15266 

F30T12/SP30/RS 

24 

SP30. 3000K 

18000 

_ 

2340 

2060 

30 

v/2 

36 

Med.Bip. 

15085 

F30T12/SP35/RS 

24 

SP35.3500K 

18000 

2270 

1930 

30 

v/2 

36 

Med.Bip. 

15267 

F30T12/SP41/RS 

24 

SP41.4100K 

18000 

— 

2340 

2060 

30 

v/2 

36 

Med.Bip. 

15108 

F30T12/SPX30/RS 

24 

SPX30.  3000K 

18000 

2400 

2040 

30 

v/2 

36 

Med.Bip. 

15355 

F30T12/SPX35/RS 

24 

SPX35. 3500K 

18000 

2370 

2050 

30 

v/2  ; 

36 

Med.Bip. 

10358 

F30T12/CWX/RS 

24 

Deluxe  Cool  White 

18000 

__ 

1530 

1285 

30 

1  Vi  ^ 

36 

Med.Bip. 

10362 

F30T12/WWX/RS 

24 

Deluxe  Warm  White 

18000 

— 

1490 

1190 

30 

iVi  ; 

36 

Med.Bip. 

10365 

F30T12/D/RS 

24 

Daylight 

18000 

_ 

1900 

1650 

30 

1V2  : 

36 

Med.Bip. 

10363 

‘•F30T12/W/RS 

24 

White 

18000 

2250 

1910 

30 

iy2  : 

n  A 

36 

Med.Bip. 

38115 

F30T12/C50/RS 

24 

Dhroma  50. 5000K 

18000 

- 

1600 

1200 

I 


34 

IV2 

48 

Med.Bip. 

13822 

F40LW/RS/WMII  30PK 

30 

•WATT-MISER  ll-Lite 

White 

20000 

- 

2925 

2575 

34 

IV2 

48 

Med.Bip. 

44307 

-F40LW/RS/WMII  6PK 

24 

20000 

2925 

2575 

34 

iy2 

48 

Med.Bip. 

11064 

F40LW/RS/WMII  576-PAL 

24 

•WATT-MISER  il— Lite 

White  576-Pal. 

20000 

- 

2925 

2575 

34 

iy2 

48 

Med.Bip. 

13803 

F40CW/RS/WM  30PK 

30 

•WATT-MISER- Cool 

White 

20000 

- 

2750 

2420 

34 

iy2 

48 

Med.Bip. 

40987 

F40CW/RS/WM  6PK 

24 

20000 

_ 

2750 

2420 

34 

X  No 

11/2 

lonoer  r 

48 

nanufac: 

Med.Bip. 

lured;  availal 

11063 

3te  onlv  until 

F40CW/RS/WM  576.PAL 

•storlfC  aro  HonlafoH 

24 

•  W  AT  T-M 1 S  E  R — Cool 

White.  576-Pallet 

20000 

- 

2750 

2420 

★  ★  FOR  ENERGY  SAVINGS  —  Use  a  matching  color  WATT-MISER*  lamp  (See  chart  —  page  81) 
★  Use  only  on  Rapid  Start  Ballasts  or  for  more  ENERGY  SAVINGS  use  Optimser  Ballasts. 


FLUORESCENT  LAMPS 


Rated  Avg. 

Lumens 

I 

Bulb 

Len- 

PmduEt 

Std 

Additional  Information 

Ufe/ Start 

Mean  at 

Dia. 

gth 

Ordering 

Pkg 

See  Fluorescent 

a! 

Lumens 

40^0  Rat. 

i 

Watts 

in. 

In. 

Base 

Code 

Description 

Qty 

footnotes  page  99 

3Hrs  1  12Hrs 

Initial 

Avg  Ufe 

1 

F.40  T-12  RAPID  START  LAMPS  (Continued) 


34 

^^/2 

48 

Med.Bip. 

13821 

F40WW/RS/WM  30PK 

30 

“WATT-MISER-Warm 

White 

20000 

— 

2800 

2465 

34 

V/z 

48 

Med.Bip. 

11066 

F40WW/RS/WM  576-PAL 

24 

•WATT-MISER- Warm 

White.  576-F^liet 

20000 

— 

2800 

2465 

34 

V/2 

48 

Med.Bip. 

14200 

F40SP30/RS/WM  30PK 

30 

“WATT-MISER-SPSO. 

3000K. 

20000 

— 

2900 

2550 

34 

V/2 

48 

Med.Bip. 

13807 

F40SP35/RS/WM  30PK 

30 

■WATT-MISER-SP35. 

3500K. 

20000 

— 

2900 

2550 

34 

V/z 

48 

Med.Bip. 

13809 

F40SP41/RS/WM  30PK 

30 

"WATT-MISER-SP41. 

4100K. 

20000 

— 

2900 

2550 

34 

IVz 

48 

Med.Bip. 

13804 

F40CWX/RS/WM  30PK 

30 

•WATT^MISER- Deluxe 

Cool  Whit® 

20000 

— 

1925 

1590 

34 

v/z 

48 

Med.Bip. 

13808 

F40WWX/RS/WM  30PK 

30 

'WATT-MISER-Deluxe 
Warm  White 

20000 

1925 

1590 

34 

1^/z 

48 

Med.Bip. 

13819 

F40D/RS/^M  30PK 

30 

“WATT-MISER— Daylight 

20000 

- 

2300 

2025 

34 

1V2 

48 

Med.Bip. 

13820 

F40W/RS/WM  30PK 

30 

“WATT-MISER- White 

20000 

- 

2800 

2465 

34 

I’/J 

48 

Med.Bip. 

12702 

F40MyRS  6PK 

24 

*  MISER  ^Warm  Coior. 

3000K 

20000 

2800 

2465 

34 

1V2 

48 

Med.Bip. 

15982 

F4OM/CONS30/SLV 

30 

Warm  Color 

20000 

- 

2800 

2465 

34 

1V2 

48 

Med.Bip. 

14627 

F40SPX30/RS/WM  30PK 

30 

•WATT-MISER-SPX30. 

3000K 

20000 

— 

2900 

2550 

34 

v/z 

48 

Med.Bip. 

14628 

F40SPX35/RS/WM  30PK 

30 

“WATT-MISER-SPX35. 

3500K 

20000 

— 

2900 

2550 

34 

v/z 

48 

Med.Bip. 

14811 

F40SPX41/RS/WM30PK 

30 

■WATT-MISER-SPX41. 

4100K 

20000 

— 

:  2900 

2550 

32 

v/z 

48 

Med.Bip. 

14221 

!  F40CW/RSAVMP  30PK 

30 

@watt.miser  plus- 

Cool  White 

15000^ 

— 

2700 

2430 

32 

v/z 

48 

Med.Bip. 

14223 

F40WW/RS/WMP  30PK 

30 

#WATT-MISER  PLUS- 
Warm  White 

15000  + 

— 

2750  ’ 

2475 

32 

V/z 

Is 

Med.Bip. 

14226 

F40SP30/RS/WMP  30PK 

30 

@watt-miser  plus- 

SP30.  3O00K 

15000  + 

— 

2850 

2510 

32 

V/z 

48 

Med.Bip. 

14225 

F40SP35/RS/WMP  30PK 

30 

#WATT.MISER  PLUS- 
SP35. 3500K 

15000  + 

— 

2850 

2510 

32 

V/z 

48 

Med.Bip. 

14224 

F40SP41/RS/WMP30PK 

30 

@WATT.M1SER  PLUS- 
SPA  1.41  OOK 

15000  + 

2850 

2510 

V/z 

48 

Med.Bip. 

14222 

F40LW/RS/WMP  30PK 

30 

#watt-miser  plus- 

Lite  White 

15000  + 

— 

2875 

2585 

MAXIMISER™  F-40  T-12  RAPID  START-PREHEAT  LAMPS 


40 

r/z 

48 

Med.Bip. 

13816 

F40LW/MMII  30PK 

30 

MAXI-MISER  It  Ue  White 

15000 

(302) 

— 

3450 

3140 

40 

V/z 

48 

Med.Bip. 

13811 

F40CW7MM  30PK 

30 

MAXI-MISER— Cool  White 

15000 

(302) 

— 

3250 

2960 

40 

^'/z 

48 

Med.Bip. 

13815 

F40WW/MM  30PK 

30 

MAXt-MISER— Warm  While 

15000 

(302) 

— 

3250 

2960 

40 

11/2 

48 

Med.Bip. 

13812 

F40O/MM  30PK 

30 

MAXI-MISER— Daylight 

15000 

(302) 

— 

2650 

2410 

40 

j  11/2 

48 

Med.Bip. 

X13814 

F40W/MM  30PK 

30 

MAXI-MISER— White 

15000 
'  (302) 

3250 

2960 

40 

V/z 

48 

Med.Bip. 

14316 

F40SP30/MM  30PK 

30 

MAXI-MISER— SP30. 

3000K 

15000 

(302) 

— 

3350 

3050 

% 


No  longer  manufactured;  available  only  until  stocks  are  depleted. 

Use  only  on  Rapid  Start  Ballasts  or  for  more  ENERGY  SAVINGS  use  Optimser  Ballasts. 
Use  only  on  Rapid  Start  Ballasts. 


FLUORESCENT 
WATT-MISER®  LAMPS 


# 


USING  WATT-iVlISER  FLUORESCENT  LAMPS 
Application  Recommendations 

NOTE:  Watt-Miser  lamps  are  intended  for  use  where  lamp  ambient  temperatures  are  SO^F.  or  higher.  Lamp  flickering  may 
occur  where  lamp  ambient  temperature  is  below  60°F.  or  where  strong  air  drafts  blow  directly  on  bare  bulbs. 

Rapid  Start 

F-30  WATT-MiScR  Lamps 

F-30  Watt- Miser  Fluorescent  lamps  are  intended  for  use  on  two-lamp  indoor  lead-circuit  high  power  factor  rapid  start 
ballasts  or  for  greater  system  efficiency  use  Optimiser  ballasts.  Operation  on  low  power  factor  ballasts,  dimming  and 
emergency  lighting  systems  (unless  approved  by  the  system  manufacturer)  or  operation  on  reduced  current/ reduced  light 
output  ballasts  is  not  recommended. 

F-40  WATT-MISER  Lamps 

F-40  Watt-Miser  lamps  are  intended  for  use  on  single  lamp  and  two-iamp  indoor  lead-circuit  high  power  factor  rapid  start 
ballasts  or  for  greater  system  efficiency  use  Optimiser  ballasts.  Operation  on  low  power  factor  ballasts,  dimming  and 
emergency  lighting  systems  (unless  approved  by  the  system  manufacturer)  or  operation  on  reduced  current/ reduced  light 
output  ballasts  is  not  recommended.  Lamp  life  on  single-lamp  rapid  start  ballasts  may  be  reduced. 

F-40  WATT-^ISER  PLUS  Lamps 

F-40  Watt-Miser  Plus  lamps  are  intended  for  use  on  old,  as  well  as  new,  indoor,  rapid  start,  lead-circuit,  high-power-factor 
ballasts  in  lamp  ambient  temperatures  of  60°F  or  higher.  Operation  on  low-power-factor  ballasts,  high  frequency  electronic 
type  ballasts,  impedance  modifying  devices,  dimming,  reduced-current/ reduced-light-output  ballasts,  3-lamp  series 
energy-saving  ballasts,  or  Optimiser  ballasts  is  not  recommended.  Lamp  life  on  single-lamp  rapid  start  ballasts  may  be 
reduced.  Watt-Miser  Plus  lamps  may  need  approximately  one  minute  to  restart  if  a  circuit  interruption  of  less  than  60  seconds 
occurs. 

F-40  MOD-U-L1NE  WATT-MISER  Lamps 

F-40  MOD-U-LINE  Watt-Miser  lamps  are  intended  for  use  on  single  and  two-lamp  indoor  lead  circuit,  high  power  factor, 
rapid  start  ballasts.  Operation  on  low  power  factor,  dimming,  emergency  lighting,  (unless  approved  by  the  system 
manufacturer)  reduced  current/reduced  light  output.  MAXl-MIScR'*'  11  or  Optimiser  ballasts  is  not  recommended. 

F-96  and  F-48  High  Output  (800  ma.)  WATT-MISER  Lamps 

High  Output  Watt-Miser  lamps  are  intended  for  use  on  single-lamp  and  two-lamp  Indoor  lead-circuit  high  power  factor  rapid 
start  ballasts.  Operation  on  reduced  current/ reduced  light  output  ballasts  is  not  recommended. 

F-96  and  F-48  Power  Groove’^  (1500  ma.)  WATT-MISER  and  F-96  1500  MA.  T-12  WATT-MISER  Lamps 

Power  Groove  and  1 500  Ma.  T-1 2  Watt-Miser  lamps  are  intended  for  use  on  two-lamp  indoor  lead-circuit  high  power  factor 
rapid  start  ballasts.  Marginal  starting  may  be  experienced  on  single  lamp  ballasts,  particularly  with  low  primary  voltage 
conditions. 

instant  Start 

F-96  and  F-48  Slimline  WATT-MISER  Lamps 

Slimline  Watt-Miser  lamps  are  intended  for  use  on  single-lamp  and  two-lamp  indoor  lead-circuit  high  power  factor  instant 
start  ballasts.  Operation  on  low  power  factor,  lead-lag  or  reduced  current/ reduced  light  output  ballasts  is  not  recommended. 

Preheat  (For  Use  with  Starters) 

F-90  WATT-MISER  Lamps 

F-90  Watt-Miser  lamps  are  intended  for  use  on  two-lamp  indoor  switch-start  high  power  factor  ballasts  in  open  type  industrial 
or  commercial  fixtures. 


FLUORESCENT  LAMP  FOOTNOTES 


301 .  Rated  average  life  on  Rapid  Start  Circuits.  Rated  average  life  on  Preheat  Circuits 
is  15,000  hours  except  as  otherwise  noted.  Lamp  life  on  Single-Lamp  Rapid 
Start  Ballasts  may  be  reduced. 

302.  Rated  average  life  on  Rapid  Start  Circuits.  Rated  average  life  on  Preheat  Circuits 
is  12,000  hours.  Lamp  life  on  Single-Lamp  Rapid  Start  Ballasts  may  be 
reduced. 

303.  Rated  average  life  for  3  hours  per  start.  At  1  hour  per  start,  rated  average  life  is 
5.000  hours. 

304.  Show  to  the  nearest  5  watts. 

305.  Made  in  West  Germany  expressly  for  General  Electric  Company. 

|308.  When  base  pins  or  Recessed  Double  Contact  bases  are  horizontal,  window 
opening  is  centered  in  a  vertical  plane  through  lamp  axis. 

312.  Estimated  average  life.  Rated  life  is  4500  hours  at  1  hour  per  start. 

315.  Made  in  Japan  expressly  for  General  Electric  Company. 


316.  Replacement  lamp  for  existing  fluorescent  street  lighting  and  other  outdoor 
installations.  For  new  installations,  the  F72T12/H0  lamp  is  recommended. 

318.  Rated  average  life  on  Rapid  Start  Circuits.  Rated  average  life  on  Instant  Start 
Circuits  is  15,000  hours. 

323.  Nominal  lamp  watts  are  shown  to  the  nearest  5  watts  and  are  for  425  ma. 
operation. 

326.  Made  in  Canada  expressly  for  General  Electric  Company. 

339.  For  high  ambient  temperature  applications.  Nominal  lamp  watts  and  light  output 
are  peak  values.  Lamp  requires  special  ballasting  considerations. 

343.  Rated  average  life  is  3000  hours  at  45  minutes  per  start. 

345.  Nominal  lamp  watts  and  initial  lumens  shown  are  for  1000  ma.  operation. 

346.  A  starter  is  located  in  base  of  lamp. 

347.  External  starter  required. 

353.  Useful  life;  actual  burning  hours  longer. 


WATER  HEATER  TIMERS 


Automatic  timers  are  available  for  water  heaters  that  can  be  turned  off  during  long  periods  of  no 
usage.  Timers  can  be  installed  to  turn  off  the  heaters  at  preselected  times  and  turned  back  on  before 
occupancy  of  the  building.  The  criteria  used  for  study  purposes  are:  The  water  heaters  can  be  tumwl 
off  for  a  period  of  12  hours  (at  night),  the  cost  is  about  $58.25  for  labor  and  materials.  TTie  actual 
cost  of  the  timers  will  vary  depending  on  the  quantity  purchased  and  the  procurement  method  used. 

The  enclosed  information  is  from  the  following  manufacturer's  supplier: 

Qrainger 

2050  Magnoliea  St. 

Richmond,  Virginia  23223-2340 
(804)  649-0731 
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ELECTRIC 
CONTROL  AND 
DISTRIBUTION 


24-HOUR  AND  WATER  HEATER  TIMERS 


sMULTIOPERATION  TIMERS  '  *  ;  .  * 

•  Settings  per  day:  Up lo  ^  On-Off/pole*  '  -  ‘  ^  ^  ^  ! 

C  >'  JJr  •  96  pemrianeiitly  fixed  trippers  for  minimal  timing  increment 

©•  Manual  On-Off  override  does  -not-  interfere  with  program; 

excepton  N0.2E213  ^  ^  v:  r 

•  Metal  indoor  enclosure  with  lock  hasp  V  , 

'  .  E22110  2E132.  Extra  Trippers  (12).  Shpg.  wt .6.1  lbs.  List. .  .$1,67. 

^  Each . 


Daily  Oa-Off  :  Ho.  of  ,,,  r  .«i  Ordar 
.  Tiaia  Sattiag  .r,.^  OparatioBS /.  Trippars  ■  -Extra  Trippar. 
'  Mioiman  Maxmaoi  ‘^“Par  Pola  ‘  ladadad  Stock  No. 


^5  Min  .-96  ,.^2E132  - 


Tiaiar  lapat  : 
'  )^VotU  @  60  Hz 


125V 

125 

208-277 
*  208-277 

480 


Eaciosara 

Typo 


SPDT 
(•)  Rated  at  120V.  60  Hz. 


04.67 


120.34  ^ 


ADVANCE -WARNING  SIGNAL  TIMEIL-^^  -..-4r^^  -k 

nJt 1  •  prewaming  and.  main  signal  designed  for  prMramming 

PAHAGOIw  . f  ^  [  .audible^signals  such  as  alarms,  buzzers  or' Mis  •  : 

'  --—^-SeMndary  switch  operates  1  ta3  minutes  before  liuiin  switch; 

:.i-J^::_llpdiu$table  for  4  to  M  sec  of  On  time  ^ ■*'  -  .}* 


•,  PwlI  or  holf'^ay  skipper  forsii^ensionjpf. prog  ram  In  '12  or  24 

- - - — X  hour  periods,  starting  atd.AM.or  _ IZtX^ _ .w: 

.'j  override  does  not  interfere  with  program—  - .  . 

g'T.V  -hXh  '•'i^^unridopr'anclosu  hasp  liaTaaO  f 

:'X1 _ _ _  '  ^  Nof^2E212.  - Adtmnce  Wariiirra 'Signal  Timer.  Paragon  branB 

♦  -  :  ?  ^  Shpgl  wtr^D  lbs.  List  $405.60. 


J^TERMATIC*. 


ELECTRIC^WATER  HEATER  TIMERS 


Settmfls:pecjtey:_UpLtoil2 On-Off _.X  ->•••  ■  ;v-  - 

#;  *  Automatically  fpiTis  Off  water  heater  at  pre-selected  times! 

Manual  On-Off  override  (does  not  interfere  with  program); 
4;^-  '  ■•^•Tnal  oh.N0^TA573  ^4^.  hr-  .  virgin':.  r--  i •  i 

:  *•  Metal  indoor  enclosure  wi^  lock  hasp  L  '  . 


EIKHTRIOU:  SPECiHC^TIONSSi?^ 


ER  SPECIFICATIONS 


Caataet'Laad  Ratiagc  ® 
120-277V,  60Hz 


Tiaiar  ' 

- lapat-  _ 

,»  r-^.'Aaipi  ^  Pilot,  r  ‘  ;|  ^ -Volts  4 
Farar  -  It  '  Doty  -  HP  '  ©  60  H^  • 


L  ^-  .  6X769  DPST  -  40  lOOOVA  2 
r  ':‘1A573  :DPST  140  1000  2  208-27. 

h4A216.  SPST?  25  N/A  1 


30  Min  23  Hr 


No.  1A573 


Tim 
i'h  JModt 


vlA219,  3 
2C021  111 
2C3S2tt 
6X767  It 


2A206«  2 
2E389^2 


(t)  On-Off  ca; 


No.  of  -Eeclosara 
Polos  Typo 

H  W  0 

lattreatic  •  Stock  <  .  . 

4  41®-  list.  •  Each 

2  ■' 

-:2.- r-NEMA-i:, 

7%'  5"  ■  3-  • 

XT104-20.  6X769  $72.92  :^,635.96 

WH40  --.1A573  73.10.  ■<^38.54 

294 

26|c 

T  •f'f  .  ' '  • 

. 

WH21  ;  4A216  36.12 34.95 

-  24j^ 

(t)  I  ^inductive.  ^  ($)  Order  on  page  225. 

^  i  ■ 

NET  WHOLESALE  PRICES^W.W.GRAiNGER, 


EXrr  SIGN  REPLACEMENT 


Exit  signs  operate  24  hours  per  day,  365  days  per  year.  Incandescent  exit  lights  use  up  to  50  watts 
per  fixture  for  illumination.  Light  Emitting  Diodes  (LED)  exit  signs  provide  the  necessary  light  levels 
at  a  reduced  wattage.  Typical  LED  exit  lighte  consume  about  6  watts  per  sign  (Single  face).  In 
addition  the  LED  fixtures  last  up  to  30  years. 

TTie  criteria  used  for  study  purposes  are:  A  life  of  15  years  (per  ECIP  Guidance),  annual 
maintenance  savings  of  about  $3.15  per  lamp  and  3  changes  per  year  per  sign,  an  installed  cost  of 
about  $150  per  fixture  for  labor  and  materials.  The  actual  cost  of  the  exit  sign  fixtures  will  vary 
depending  on  the  quantity  purchased  and  the  procurement  method  us^. 

TTie  following  companies  are  suppliers  of  LED  exit  signs: 

CHLORIDE  SYSTEMS 
126  Chloride  Road 
Burgaw,  NC  28425 
(919)  259-1000 
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Die  Cast  (shown  with  optional  diffuser) 


Thermoplastic 


irtually  eliminate  high  maintenance  and 
operating  costs  by  specifying  Infinity  exit  signs. 
Super  high  intensity  Light  Emitting  Diodes  (LEDs) 
provide  years  of  trouble-free  operation.  The 
ultimate  in  safe  egress  marking,  infinity  signs 
ensure  dependable  operation  in  emergency 
and  non-emergency  situations.  Long  life 
combined  with  energy  efficiency  and  solid  state 
design  enables  Infinity  exits  to  outperform 
conventional  incandescent  and  fluorescent 
alternatives.  With  the  Infinity  exit  series,  the 
application  flexibility  is  virtually  limitless. 


Die  Cast 

Rugged,  durable  and  extremely  stylish,  the  die 
cast  version  provides  the  user/specifier  a  sign  for 
upgrade  installations.  The  Infinity  die  cast  is  a  thin 
profile,  meticulously  engineered  sign,  measuring 
only  1  3/4“  in  sign  depth.  Available  in  standard 
black  or  white,  the  die  cast  version  may  also  be 
ordered  in  silver,  gray  or  dark  bronze .  Application 
flexibility  is  realized  by  the  use  of  the  universal 
mounting  canopy  and  the  universal  knock-out 
arrows  on  the  face  plate. 

Thermoplastic 

Soft-cornered  contemporary  design  with  universal 
knock-out  directional  arrows  and  high  impact 
fire-retardant  UL  94V-0  rated  thermoplastic  are 
the  key  features  of  the  Infinity  plastic  exit.  Available 
in  black  or  white,  the  plastic  housing  has  an 
optional  aluminum  type  stencil  face  to  meet  the 
needs  of  any  application.  Installation  is  made 
easy  with  a  quick  snap-in  design. 


FEATURES: 

•  120/277  VAC  input. 

•  Maintenance-free  nickel 
cadmium  battery. 

•  High  performance  constant 
current  charger. 

•  Low  ripple,  over  voltage  and 
short  circuit  protection  LED 
supply. 

•  Brownout  protection. 

•  Battery  quick  disconnect. 

•  AC  indicator  light. 

•  Push  to  test  switch. 

•  Clear  Lexan®  lens  standard . 

•  Easy  installation. 

•  U.L.  listed  924. 

•  Universal  mounting 
capability. 


Ustodto 

Standard 

924 


Light  Emitting  Diodes  (LEDs) 

Extremely  compact,  solid  state  design  is  the 
benchmark  of  the  LED  light  source.  LEDs  are  not 
sensitive  to  vibration  and  consume  only  6  watts 
per  panel.  Lamp  life  is  estimated  at  30+  years.  The 
Infinity  series  incorporates  super  high  intensity 
LEDs,  with  lOfootcandles  illumination  on  the  face. 
Full  light  output  is  maintained  on  double  face 
units.  Loss  of  one  LED  does  not  affect  operation  of 
any  of  the  remaining  LEDs  in  the  exit. 


Ordering  Information 


W  E 


Family 
Power  Req. 
Lamp  Type 
Frame  Color 
Frame  Material 
#  of  Faces 
Letter  Color 
Options 


1  ^ 

J  I 


AE 


QSR 


Family  Power  Req.  Lamp  Type 

l=lnfinity  AC=AC  only  L=LED 

SP=Se(f  Powered 


Frame  Colw  Frame  Materid  #  of  Faces 

W=White  P=Plastic  l=Single 

B=Blacl<  D=Die  Cost  2=Double 

DB=Dark  Bronze* 


Letter  Color 

R=Red 
G=Green 
RD=Red  Diffused* 

GD=Green  Diffused* 

AR=  Aluminum  Style  Face  Red  Letter 
AG=Aluminum  Style  Face  Green  Letter 
ARD=Aiuminum  Style  Face  Red  Letter  Diffused* 
AGD=  Aluminum  Style  Face  Green  Letter  Diffused* 
*Diffused  style  includes  acrylic  prismdic  lens 


S=Silver‘’ 

G=Gray’ 

*Additional  cast  only 
colors 


Warranty 

Infinity  LED  exits  are  warranted  for  5  full  years. 
NiCad  batteries  are  fully  warranted  for  1  year 
and  7  years  pro-rata. 


Options _ 

f=Fire  Alarm  Interface 
TP=  Tamper  Proof  Screws 
CJ_=caiitanla  Code 
*Specify  Color 
Blank=master  color 
W=White 
B=Blacl< 

A=Brushed  Aluminum 

S=Silver 

DB=Bronze 

(For  comptet©  details  on  th© 
Califomia  Cod©  Option  coll  the 
factory  or  your  agent.) 


Suggested  Specifications 

Furnish  and  install  Chloride  Systems  Infinity  Model 

_ exit  sign  as  indicated  on  the  plans.  The  exit 

shall  be  dual  voltage  ( 1 20/277  VAC)  60  HZ,  6  watt 
maximum  power  consumption  per  face. 

A  constant  current,  solid  state  charging  circuit 
incorporating  a  solid  state  Icxid  control  switch 
which  ensures  rapid  illumination  upon  loss  of  power 
shall  be  used.  Battery  recharging  to  rated  capac¬ 
ity  is  to  be  as  per  U.L  Standard  924. 

LED  power  supply  shall  have  a  low  ripple,  over 
voltage  and  short  circuit  protection  which  pro¬ 
vides  a  constant  voltage  to  LEDs  ensuring  even 
illumination. 

LEDs  shall  be  super  high  brightness  type  offering 
superior  optical  performance  with  a  wide  (120°) 
viewing  angle  and  an  estimated  30+  year  life. 
Battery  shall  be  nickel  cadmium  with  completely 
sealed  construction  and  provide  maintenance- 
free  operation. 


THERMOPLASTIC 

Specifications  subject  to  change  without  prior  notification. 


CHIORIDE  SYSTEMS 

126  Chloride  Road 
Burgaw,  NC  28425 

Phone  (919)  259-1000  FAX  (919)  259-1149 


ENERGY  EFFICIENT  FLUORESCENT  LIGHTING  SYSTEMS 


Standard  fluorescent  lighting  systems  consist  of  four  40  watt  fluorescent  lamps  with  two  ballast. 

These  fixtures  consume  up  to  180  watts.  Areas  with  high  periods  of  use  can  be  retrofitted  with  the 
fluorescent  T-8  lighting  system.  These  systems  consist  of  32  watt  T-8  Lamps  and  electronic  ballast. 
These  fixtures  consume  about  108  watts  per  fixture. 

The  criteria  used  for  study  purpose  are:  A  life  of  15  years  (ECIP  Guidance),  a  fixture  retrofit  cost 
of  $220  for  labor  and  materials.  The  existing  fluorescent  fixture  housing  will  be  retrofitted  with  new 
electronic  ballast  and  T-8  lamp  sockets. 

Construction  costs  were  based  on  a  contractors  quote  on  previous  jobs.  However,  product  literature 
has  been  included  for  information  on  T-8  systems  and  the  following  manufacturer's  can  be  reached  for 
more  detailed  information: 


General  Electric 
1705  Noble  Road 
Cleveland,  Ohio  44112 
(216)  266-4256 

Philips  Lighting  Company 
Philips  Square 
P.O.Box  6800 

Somerset,  New  Jersey  08875 
(201)  563-3000 
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GE  Trimline  T8^  Lamps 

On  the  cutting  edge  of  lamp  efficiency,  the  Trimline 
T8's  1-inch  diameter  offers  superior  design  flexibility 
in  2,  3,  4,  5  and  8  ft.  lengths.  Trimmer,  more 
innovative  fixtures  are  able  to  create  a  more  energy- 
efficient,  attractive  environment,  even  where  space  is 
limited. 

Trimline  T8  lamps  are  used  in  new  construction  and 
in  upgrading  older,  less  efficient  lighting  systems. 

Thev  are  an  excellent,  energy-efficient  choice  for 
general  lighting  in  offices,  conference  rooms,  stores 
and  hallways.  17-watt  through  40-watt  Trimline  lamps 
can  be  used  on  either  rapid  start,  instant  start  or 
cathode  cutout  types  of  ballasts  rated  for  T8  lamps. 
The  F96T8  lamp  can  be  operated  on  instant  start 
ballasts  only. 

Rare  earth  phosphors  for  high  color  rendering  and  efficiency 

Trimline  lamps  are  available  in  SP  color  or — even 
better — SPX  color,  for  superior  color  rendering. 

Color  options  ranging  from  wann  to  cool  are  available 
to  let  you  create  just  the  right  atmosphere. 

Long  lamp  life 

The  GE  Trimline  T8  lamp  is  designed  to  provide  long 
lamp  life  when  operated  on  either  instant  start  or 
rapid  start  ballasts.  At  3  hrs./start,  lamp  life  will  be 
15,000  hours  on  an  instant  start  ballast. 

An  even  longer  20,000  hours  of  life  will  be  obtained 
on  a  rapid  start  ballast.  (The  new  F96T8  eight-foot 
Trimline  lamp  can  be  used  on  instant  start  ballasts 
only.) 

High  efficiency ...  up  to  40%  reduction  in  wattage 
F32T8  Trimline  lamps  are  rated  at  32  watts,  20%  fewer 
watts  than  standard  F40s,  and  6%  fewer  than  energy 
saving  F40s.  But  savings  of  up  to  40%  can  be  realized 
when  a  GE  Trimline  lamp  with  an  electronic  ballast  is 
used  to  replace  F40  lamps  on  standard  magnetic 
ballasts. 

Compare  the  performance  of  GE’s  F32T8  Trimline 
lamp  to  that  of  other  four-foot  lamp  types: 


Typical  Performance  Comparison  -  Four  Lamp  Lensed  Fixture 


SYsim 

RELA’m 

LAMr 

BAUAST 

WATTS 

SA\ms 

umaumjT 

F40 

STANDARD 

181 

0 

100% 

F40 

ENERGYSAVING  164 

9% 

100% 

F40/WM 

ENERGY  SAVING  143 

21% 

88% 

F32T8 

ELECTRONIC 

108 

40% 

96% 

♦Comparisons  are  for  similar  colors.  Be  sure  to  check  wattage, 
lumens  and  life  to  determine  which  lamps  are  best  suited  to  your 
needs. 


Note  in  the  preceding  chart  the  potential  for  a  40% 
reduction  in  system  wattage  with  nearly  the  same  light 
output!  Because  of  their  high  efficiency,  GE  Trimline 
T8  lamps  are  included  on  most  energy  reduction 
rebate  programs  offered  by  electric  utilities.  Cash 
rebates  for  upgrading  your  lighting  could  be 
substantial.  Contact  your  local  GE  distributor  for 
more  information. 

Perfm^mmme  ffote: 

The  rated  average  life  shown  on  page  4.10  for  bipin 
based  lamps  is  for  rapid  start  operation.  Life  on 
instant  start  ballasts  is  15,000  hours.  Life  for  the 
F96T8  4mp  is  based  on  instant  start  operation  at  3 
hours  per  start. 


Trimline  T8™  Lamps 


M 

'Jif 

T8 

Diameter  1  "(26  mm)  -  Medium  Bipin  (G13)  Base  Fig.  1 
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17 
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20000 

3600 

3240 

3500 

75 

RE 735 Hxjsphor 

40 

60(1524} 

15952 

F40r8/SP41 

24 

20000 

3600 

3240 

4100 

75 

RE  741  PhosplHir 

T8  , 

Diameter  1 

"  (26  mm)  —  Single  Pin  (Fa8)  Base  Fig  2 

59 

96  (2440} 

23414 

F96T8/SPX30 

24 

15000 

5950 

5410 

3000 

84 

■  RE830Phosplw 

59 

96  (2440} 

23415 

F86T8/SPX35 

24 

15000 

5950 

5410 

3500 

84 

RE835Ph(Sf^ 

59 

96(2440} 

23416 

F98T8/SPX41 

24 

15000 

5950 

5410 

4100 

80 

RE  841  Phosphor 

59 

98  {2440} 

23407 

F9678/SP30 

24 

15000 

5800 

5280 

3000 

75 

RE 730 Fho^Xm 

59 

96(2440} 

23411 

F96T8/SP35 

24 

WOOD 

5800 

5280 

3500 

75 

RE 735 Pho^ihor 

59 

96  (2440} 

23412 

F98T8/SP41 

24 

15000 

5800 

5280 

4100 

75 

RE  741  Phosphor 

Most  Complete  Line  — 

A  Cost  Effective  Choice 
for  Every  Lighting  System 


-TBAIMSFORMEB  CO. 


rA  DIVISION  OF  NORTH  AMERICAN  PHIUPS  CORPORATION 


Advance  Transformer  Co.  1 991  . 


Discrete 

Electronic 

Ballasts 


•  Solid  state  discrete  componentry 

assures  reliable,  energy  saving  performance. 

•  High  frequency  operation  provides  greatest  lamp 
efficiencies— 27%  more  energy  efficient  than 
conventional  electromagnetic  ballasts. 

•  Super-quiet  operating  sound  level  only  2dB  above 
a  16dB  ambient  (typical). 

•  Run  30°C  cooler  than  conventional  electromag¬ 
netic,  providing  longer  ballast  life,  saving  air- 
conditioning  costs. 

•  Maintains  continuous  heating  of  lamp  electrodes 
for  longest  lamp  life. 

•  Half  the  weight  of  electromagnetics. 

»  Input  current  Total  Harmonic  Distortion  content 
for  Rapid  Start  Lamps  (whether  rapid-started  or 
instant-started)  shall  be  less  than  29%  at  maximum 

^ballast-lamp  rating  (except  as  noted  with *RH  suffix). 

^  Input  current  Total  Harmonic  Distortion  content 
for  Slimline/Instant  Start  Lamps  shall  be  less 
than  32%. 

■»  Crest  Factor  1.6  maximum.  • 

Wiring  Diagrams 

Rapid  Start  Lamps 


120 

REL-3P32.TP 

REL-3P32.RH.TP* 

FiTTo 

17 

277 

VEL-3P32-TP  . 
VEL-3P32-RH-TP:* 

C-ITTO 

*  iT  ■ 

120 

REUP32-TP:^s 

Ra-4P32-RH-TP* 

ri7lo . 

,:-4 

277 

VEUP32-TPi^^ 

Va4P32-RH-TP* 

C4CTO 

■OC‘ 

120 

REL-3P32^  y 
REL-3P32-RH-TP* 

fZoTo 

2b  ; 

277 

VEL4P32-TP;;::-V 

VEL-3P32-RH-TP* 

REHS40-TP,  VEL-1S40-TP 


I— 

- BLUE-WMITE  —  BLUE  ' 


-  BUJEWHITE  - iLUE  — 

— WHITE  — 

- BL«CK - •  ' 

REL-3S40-TP,  VEL-3S40-TP 


RELr4P32-TP^^^^ 

REL-4P32-RH-TP* 


VEUP32^^  : 
VEb4P32-RJ^^ 


REt3P32^^K:f 

REL^P32-RH.TP* 


tVEL.3P32-n^;;lf:r^ 
277  rVEt3P32^ltTP*" 


Also  operate  1  or  2 
F32T8  lamps 


Also  operate  1, 2  or 
3  F32T8  lamps 


mmitm 


VEL-3S40-TPi  ^ 


Ijf-BUCK-  ■.  -Blue — I 

:j-wMrrE  -t  ■■/r  ','  Islue - ' 

REL-2S40^TP,  VEL-2S40-TP 


Slimline/Instant  Start  Lamps 


277 


—  Also  operate 
—  F30T12  25&30W, 

12 _  and  F40T10  lamps 

14 


Also  operate 
F30T12  25&30W, 
23  I  and  F40T10  lamps 


7^ —  Also  operate 

F30T1225&30W, 

?§ _  and  F40T10  lamps 

41 


2 


zn  yEL-2E75-S-TP(D  ■ 


Also  Operate  F72T12 


Also  operate  F72T12 


’  BALLACT -- 


REL-4P32-TP,  VEL-4P32-TPt 

tFor  operation  with  fewer  lamps, 
contact  Advance. 


.  REL-3P32-TP,  VEL-3P32-TPt 

f  Slimline  Lamps 


NOTES:  ©  Meets  or  exceeds  requirements  of  National  Energy  Conservation  Amendments 
(NAECA)  of  1988.  Other  listed  ballasts  are  exempt  from  these  requirements  because  NAECA 
does  not  apply  to  these  ratings. 

*RH  Suffix  indicates  ballasts  maintain  Total  Harmonic  Distortion  of  less  than  15%  at  maximum 
ballast-lamp  rating. 

For  detailed  specification  information  please  refer  to: 

Discrete  Electronic  Ballasts—Form  No.  1539. 


V  -fieo-i 
aiALLMT- 

■r-.'y-ttuc- 


Dimensions 

|g;;Ra^djStart^ 


VEL-175-S-TP 


REL-2P75-S-TP 


VEL-2E75-S-TP 


a^ltelghi 

iy2" 

3%4" 

Will  instant  Start  Rapid  Start  Lamps 


MARKY 

Integrated  Circuit 
Ballasts 


1  Lamp  Description 

Circuit 

Catalog 

Input  Line 

pT 

Type 

Watts 

(Volts) 

Number 

Watts 

(ANSI) 

Current 

(AMPS) 

1  Notes 

Ra| 

pid  Start  Lamps 

1 

F32T8 

.32  ‘ 

120 

rac-i32»TP 

31 

.27 

Also  operate  F25T8  & 

277 

VI0132-TP 

31 

.12 

long  twin-tube  lamps 

iraafsi 

32 

120 

RIC.2S32-TP 

61 

.52 

Also  operate  F25T8  & 

2 

277 

V1C-2S32-TP 

60 

.22 

40W  long  twin-tube  l®nps 

F32T8^ 

.32 

120 

HI&3S32-TP 

95 

.82 

3 

277 

VDMS32-TP 

93 

.34 

.:34  ■ 

120 

^140-TP® 

31 

.26 

Also  operate  F30T12 

1 

F40T12 

:yA0:' 

36 

.30 

25  i  30W,  F32T8 

■i34' 

VIC-140-TP® 

'‘r/  '■ 

31 

.11 

and  36  &  39W  long 
twin-tube  lamps 

277 

36 

.13 

F4btl2 

^34:- 

^2S^TP© 

60 

.51 

Also  operate  F30T12 

:^^40 

120 

72 

.61 

25  &  30W,  F32T8 

2 

-^34 

V^K^TP© 

60 

.22 

ano  r^u  I  lu  lampo, 

and  36  &  39W  long 
twin-tube  lamps 

n  "T '  '  ■-*  ■ 

.40 

277 

72 

.26 

,,;34 

BiC-3S40-TP  : 

95 

.81 

Also  operate  F30T12 

F40T12 

:^40 

120 

106 

.91 

25  &  SOW,  and 

CAf\T^f\  lafTi'nc*  dn/H 

3 

t^34 

vib^o-fp 

93 

.34 

r#U  1  lU  ailU 

36  &  39W  long 
twin- tube  lamps 

.^40; 

277 

104 

.38 

NOTES:  CD  Meets  or  exceeds  requirements  of  National  Energy  Conservation  Amendments 
(NAECA)  of  1988,  Other  listed  ballasts  are  exempt  from  these  requirements  because  NAECA 
does  not  apply  to  these  ratings. 

For  detailed  specification  information  please  refer  to: 

Mark  YIC  Ballasts— Form  No.  1535. 


Dimensions 


r> :  MouninglLeng^j^l 

9y2" 

82%/ 

2%" 

iy2" 

•  Unique  integrated  circuit  design  incorporates  a 
single  silicon  chip  which  controls  overall  ballast 
operation.  Extensive  protective  circuitry  assures 
dependability. 

•  Will  maintain  constant  light  output  through  input 
voltage  ranges  of  90  to  145  volts  (120v  ballast) 
and  200  to  320  volts  (277v  ballast). 

•  High  frequency  operation  provides  greatest  lamp 
efficiencies“27%  more  energy  efficient  than 
conventional  electromagnetic  ballasts. 

•  Super-quiet  operating  sound  level  only  2dB  above 
a  16dB  ambient  (typical). 

•  Run  30°C  cooler  than  conventional  electromag¬ 
netics,  providing  longer  ballast  life,  saving 
conditioning  costs. 

•  Maintains  continuous  heating  of  lamp  electrodes 
for  longest  lamp  life. 

m 

•  Half  the  weight  of  electromagnetics. 

•  Input  current  Total  Harmonic  Distortion  content 
shall  be  below  13%  at  maximum  ballast-lamp  rating. 

•  Crest  Factor  maintained  below  1.4. 


Wiring  Diagrams 


t— 


l-SLilE- 
~  BLUE- 
WHITE— I 
BLACK— I 


-  BALUkST  H 


f-RED- 

RED- 


^iLACK-r 

3-wHrrE 

pYELLOW^ 
•YELLOW- 


mrnsm 

IfeBACLAST:  .. , 


-BLUE- 

-BLUE- 

■RED-i 

-RED- 


Single  lamp  ballasts 


Two  lamp  ballasts 


Three  lamp  ballasts 


Lamp  Description 

Circuit 

No. 

Type 

Watts 

(Volts) 

Catalog 

Number 


Input  Line 

Watts  Current 
(ANSI)  (AMPS) 


Rapid  Start  Lamps 


MarkSH 
Controllable 
Integrated  Circuit 
Ballasts 

•  Internally  equipped  with  supplementary  circuits 
which  can  regulate  the  light  output  of  fluorescent 
lamps  between  20%  and  100%  of  nominal  in 
response  to  remotely  activated  signals. 

•  Combined  with  compatibly  designed,  remotely 
mounted  manual  dimming  controls,  ambient  light 
sensors  and  occupancy/motion  sensors,  the 
Mark'S! responds  to  their  signals  to  provide  light 
in  the  proper  amount,  only  when  and  where  it 

is  required. 

•  Ballast  provides  its  own  0-10VDC  signal  directly 
to  control  unit  via  auxiliary  pair  of  Class  2,  low 
voltage  wiring  (fully  isolated  from  ballast  input 
k  power).  Requires  no  other  intermediate  trimming 
'controls. 

•  Unique  integrated  circuit  design  incorporates  a 
single  silicon  chip  which  controls  overall  ballast 
operation.  Extensive  protective  circuitry  assures 
dependability. 

»  Will  maintain  constant  light  output  through  input 
voltage  ranges  of  90  to  145  volts  (120v  ballast) 
and  200  to  320  volts  (277v  ballast). 

•  High  frequency  operation  provides  greatest  lamp 
efficiencies— 27%  more  energy  efficient  than 
conventional  electromagnetic  ballasts.  Maximum 
power  cost  savings  may  be  achieved  in  combina¬ 
tion  with  remote  control/sensing  units. 

•  Super-quiet  operating  sound  level  only  2dB  above 
a  16dB  ambient  (typical). 

•  Run  30°C  cooler  than  conventional  electromag¬ 
netics,  providing  longer  ballast  life,  saving  air- 
conditioning  costs. 

•  Maintains  continuous  heating  of  lamp  electrodes 
for  longest  lamp  life. 

•  Half  the  weight  of  electromagnetics. 

•  Input  current  Total  Harmonic  Distortion  content 
shall  be  below  13%  (at  maximum  ballast-lamp 
rating)  of  full  light  output  current  levels  throughout 

"|fhe  dimming  range. 

"•  Crest  Factor  maintained  below  1.4. 


Specifications  and  data  in  this  bulletin  are  subject  to  change  without  notice. 


■ 

F32T8 

BEI 

31 

.27 

Also  operate 

31 

.12 

F25T8  lamps 

2 

F32T8 

32 

120 

RD02S32-TP 

61 

.52 

Also  operate 

277 

VDC-2S32.TP  . 

60 

.22 

F25T8  lamps 

3 

F32T8. 

32 

120 

RDC-3S32-TP 

95 

.82 

277 

VD03S32-TP 

93 

.34 

.34 

120 

RDWaCLtp© 

31 

.26 

Also  operate  F30T12 

1 

.T'-- 

MO  - 

36 

.30 

25  &  30W,  F32T8 
and  F40T10  lamps; 
and  36  &  39W  long 
twin-tube  lamps 

r40l lA 

34 

277 

yT)M4q-TP© 

31 

.11 

•40 

36 

.13 

;  34' 

120 

iii r; /V- 

60 

.51 

Also  operate  F30T12 

2 

F40fi2 

40. 

nUL~£04Ir‘  1  rVy 

72 

.61 

25&30W,F32T8 
and  F40T10  lamps; 
and  36  &  39W  long 
twin-tube  lamps 

.34 

277 

;^2w^Tp© 

60 

,22 

.  5;.. 

40/ 

72 

.26 

^;34: 

120 

,flD&3S46-Tp/ 

95 

.81 

Also  operate  F30T12 

3 

F4bT12 

:40 

106 

.90 

25  &  SOW,  and 

F40T10  lamps;  and 

36  &  39W  long 
twin-  tube  lamps 

277 

93 

.35 

/;40g- 

104 

.38 

NOTES:  ©  Meets  or  exceeds  requirements  of  National  Energy  Conservation  Amendments  of 
1988.  Other  listed  ballasts  are  exempt  from  these  requirements  because  NAECA  does  not 
apply  to  these  ratings. 

Mark  VH  ballast  light  output  control  is  independent  of  branch  circuit  wiring.  A  control  unit  can 
operate  one  or  multiple  ballasts.  Please  consult  control  unit  manufacturer’s  literature  for  details. 
For  detailed  specification  information  refer  to: 

MarkSITCIC  Ballasts— Form  No.  1540. 

Dimensions 


■^MbuiWngXeh 
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Wiring  Diagrams 


l-VIOLET(+) 


VtOL 

Es 


•VfOLET(  ♦ )  CLASS  2  CIRCUfT 
iHEYf-)  10  VOLTS,  .0005  AMPS 


CLASS  2  CIRCUIT 
IREY(-)  10  VOLTS.  .0005  AMPS 


BLACK- 
WHITE- 

- YELLOW* 

f— YELLOW' 


-RED - 1 


>p^:[ 


Single  Lamp  Ballasts 


Two  Lamp  Ballasts 


-VIOLET! +  )  CLASS  2  CIRCUIT 
GREY(-)  10  VOLTS,  .0005  AMPS 


Three  Lamp  Ballasts 


Leadership  in  innovation 


JX 


ADVANCE 

TRANSFORMER  CO. 
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FAX:  708/390-5109  TELEX:  254305 
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HVAC  CONTROLS 


Programmable  thermostats  are  available  to  automaticly  set  back  the  space  temperature  settings  during 
unoccupied  periods.  Hie  current  thermostats  keep  the  occupied  temperature  settings  24  hours  per  day. 
The  heat  pump  thermostats  gradually  return  the  space  temperature  setting  back  to  the  occupied  settings 
with  out  the  use  of  the  emergency  resistance  heat.  The  thermostat  increases  the  temperature  in 
increments. 

TTie  criteria  used  for  study  purposes  are:  a  lOF  temperature  set  back  for  housing  and  15F  set  back  for 
administration,  dining,  and  latrines.  The  construction  cost  is  about  $309  per  thermostat  for  hot 
water/oil  fired  heating  systems,  and  $395  per  thermostat  for  heat  pump  systems.  The  actual  cost  of 
the  thermostats  will  vary  depending  on  the  quantity  purchased  and  the  procurement  method  used. 

Additional  information  may  be  obtained  from  the  following  manufacturers: 

HONEYWELL 

1885  Douglas  Drive  North 

Golden  valley,  MN  55422-4386 

Grainger 

2050  Magnoliea  St. 

Richmond,  Virginia  23223-2340 
(804)  649-0731 


0pojecl\92008\repoits\producu 


Honeywell 


THE  T7300  IS  A  PROGRAMMABLE  THERMO¬ 
STAT  FOR  COMMERCIAL  SINGLE  ZONE 
HEATING,  VENTILATING,  AND  AIR  CONDI¬ 
TIONING  (HVAC)  EQUIPMENT.  THE  T7300 
DIRECTLY  REPLACES  MOST  SINGLE 
STAGE  AND  MULTISTAGE  THERMOSTATS 
TO  IMPROVE  CONTROL,  PROVIDE  SIGNIFI¬ 
CANT  ENERGY  SAVINGS  AND  INCREASE 
USER  CONVENIENCE. 


□  Seven-day  flexible  programming 

□  Full  feature  Liquid  Crystal  Display 

□  Proportional  plus  Integral  (P-t-l)  control 

□  Intelligent  Recovery™ 

□  Intelligent  Fan™ 

□  Concealed  keyboard  lockout  switch  and 
locking  cover 

□  Automatic  heat/cool  changeover 

□  07300  switching  subbases 

□  Built-in  HVAC  equipment  protection  (with 
minimum  on  and  off  times) 

□  Three-hour  override  of  unoccupied  program 

□  Continuous  unoccupied  key  T’ 

□  Comfort  adjust  feature 

□  Battery  backup 

□  Optional  remote  sensor  and  override 
capability  (with  remote  annunciation) 

□  24  Vac,  50/60  Hz  power  supply 


PROGRAMMABLE 

COMMERCIAL 

THERMOSTAT 


T7300 

AND 

Q7300 


C.H.  Form  Number  63-4038—5 

Rev.  1-92  ©  Honeywell  Inc.  1992 


3^ 


SYSTEM  DESCRIPTION 


The  T7300  Programmable  Commercial  Therrrwstat  system  controls  commercial  single  zone  HVAC 
equipment.  It  consists  of  two  components,  the  T7300  thermostat  and  a  Q7300  subbase.  The  T7300 
thermostat  contains  a  keyboard  for  entering  the  times  and  temperatures,  along  with  an  LCD  (Liquid 
Crystal  Display)  for  reading  back  information.  The  thennostat  also  c»ntains  a  microprocsssor,  which 
performs  the  calculations  required  to  control  the  single  zone  system. 

Two  models  of  the  T7300  are  available,  the  T7300A  and  the  T7300B.  The  T7300A  cannot  be 
overridden  with  the  cover  locked  down.  When  the  cover  is  locked  down,  the  programn^  and 
override  keys  cannot  be  reached  by  the  occupants,  providing  a)mptete  security.  The  T73(K)B 
contains  a  3  HOUR  OCCUPIED  button  on  the  cover,  enabling  programmed  terrperatures  to  be 
overridden  without  opening  the  cover.  This  button  allows  the  occupants  to  temporarily  adjust  the 
tenperature  while  avoiding  unnecessary  tampering. 

NOTE:  Honeywell  offers  a  simplified  rtwlel  of  the  T7300,  called  the  T7200  Programmable 

Commercial  Thermostat.  This  thermostat  can  be  used  on  1  heat  - 1  cool  HVAC  units  that 
do  not  require  all  of  the  T7300’s  capabilities.  Refer  to  form  number  63-5056-1  for  details 
on  the  T7200. 

One  of  the  Q7300  family  of  subbases  is  needed  in  order  to  corrplete  the  control  system 
(see  figure  1).  There  are  seven  different  subbase  applications:  however,  there  are  eleven  T7300 
and  07300  combinations.  Following  are  the  seven  subbase  applications. 

•  Q7300A  —  Provides  conventional  control  (gas  and  electric  systerra)  willrout  system  or 

fan  switching. 

•  Q7300B  —  Provides  conventional  control  with  system  and  fan  switching. 

•  Q7300C  —  Provides  heat  fMjmp  control  with  system  and  fan  switching.  Includes  provisions  for 

auxiliary  and  emergency  heat. 

•  Q7300D  —  Provides  heat  pump  control  with  system  and  fan  swKchirp  but  uses  conventional 

terminal  designations.  Compressor  changeover  is  controlled  internal  to  the  heat 
pump  equpment.  Includes  provisions  for  auxiliary  and  emergency  heat. 

•  Q7300E  —  Provides  conventional  control  with  fan  switching. 

•  Q7300F  —  Provides  heat  pump  control  without  system  and  fan  switching.  Includes  provisions 

for  auxiliary  heat. 

•  Q7300G  —Provides  conventional  control  with  system  switchirp  (3  stage  cooling,  1  stage  heatk^J)- 
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The  following  text  describes  the  eleven  T7300  and  Q7300  combinations  and  the  capabilities  each 
combination  offers: 

1.  T7300/Q7300A1000  DESCRIPTION 

This  system  is  a  1  heat  •  1  cool,  conventional,  non-switching,  auto  changeover  thermostat  and 
subbase.  It  is  considered  the  basic  control  system  for  the  T7300/Q7300  farrtily  of  thermostats  and 
subbases.  This  particular  T7300/Q7300  combination  will  provide  one  normally  open  (NO)  relay 
contact  output  each  for  heat,  cool  and  fan.  These  outputs  are  connected  to  the  HVAC  equipment 
and  provide  conventional  temperature  control  with  auto  changeover. 

This  basic  system  includes  the  following  standard  functions; 

•  Seven-day  flexible  programming 

—  Two  occupied  and  two  unoccupied 
periods  per  day  for  each  of  the  seven 
days  of  the  week 

—  individual  setpoints  for  occupied  heat 
and  cool,  and  unoccupied  heat  and 
cool 

•  Keyboard  lockout  switch 

'  Switch  selections  for  device  configura¬ 

tion 

—  Control  algorithms 

Proportional  (allows  droop) 

Proportional  +  integral  (droopless) 

—  Sensor  selection 
Local 
Remote 

—  Fan  operation  in  occupied  mode 
Intermittent 
Continuous 

—  Temperature  format 

Op 

oc 


2.  T7300/Q7300A1018  DESCRIPTION 

This  system  includes  the  following  functions  In  addition  to  the  basic  system  described  in  No.  1 
above: 

Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 


•  Selectable  output  staging  In  any  of  four 
variations 

—  1  heat  - 1  cool 

—  1  heat  -  2  cool 

—  2  heat  - 1  cool 

—  2  heat  -  2  cool 


—  Time  format 
12  hour 
24  hour 

—  Fan  operation  with  heating 
Energize  fan  in  cooling  only 
Energize  fan  in  both  heating  and 
cooling 

•  Programmable  display 

—  Time 
—  Temperature 

•  Three-hour  override 

—  From  unoccupied  to  occupied 
—  User-programmed  comfort  adjust 

•  IVro  status  Indicator  LEDs 

:  For  use  as  status  indication  of 
connected  equipment 
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3.  T7300/Q7300B1 008  DESCRIPTION 


This  system  includes  the  following  functions  In  addition  to  the  basic  system  described  in  No.  1 
above; 

•  Selectable  output  staging  In  any  of  four 
variations 

.  —  1  heat  •  1  cool 

—  1  heat  -  2  cool 

—  2  heat  -  1  cool 

—  2  heat  -  2  cool 

•  System  switching 

—  Heat 
—  Off 
—  Cool 
—  Auto 

4.  T7300/Q7300C1 006  DESCRIPTION 

This  system  includes  the  following  functions  In  addition  to  the  basic  system  described  in  No.  1 
above: 

•  Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  et^^ment. 

•  AddKIonal  status  Indication  LEDs 

—  Emergency  heat  LED 
—  Auxiliary  heat  LED 

Fan  switching 

—  Auto 
—  On 


•  Normally  open  relay  contacts  for  use  In 
environmental  control  of  heat  pump  sys¬ 
tem  with  a  single  stage  compressor 
and  auxiliary  heat. 

•  System  switching 

—  Emergerwy  heat 
—  Heat 
—  Off 
—  Cool 
—  Auto 


Fan  switching 

—  Auto 
—  On 

Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 
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5.  T7300/Q7300C1014  DESCRIPTION 


This  system  includes  the  following  functions  In  addition  to  the  basic  system  described  in  No  1 
above: 


•  Normally  open  relay  contacts  for  use  In 
environmental  control  of  heat  pump  sys* 
tern  with  a  two-stage  compressor  and 
auxiliary  heat. 

•  System  switching 

—  Emergency  heat 
—  Heat 
—  Off 
—  Cool 
—  Auto 


6.  T7300/Q7300D1 053  DESCRIPTION 


Fan  switching 

—  Auto 
—  On 


Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 

Additional  status  indication  LEDs 

—  Emergency  heat  LED 
—  Auxiliary  heat  LED 


This  system  includes  the  following  functions  In  addition  to  the  basic  system  described  In  No  1 
above: 


Normally  open  relay  contacts  for  use  In 
environmental  control  of  heat  pump  sys¬ 
tems  with  a  single  stage  compressor. 
Uses  conventional  terminal  designa¬ 
tions.  Compressor  changeover  is  con¬ 
trolled  internal  to  the  heat  pump 
equipment. 

—  Y1  terminal  for  cooling  compressor 
control 

—  W1  terminal  for  heating  compressor 
control 

—  W3  terminal  for  auxiliary  heat  control 


System  switching 

—  Emergency  heat 
—  Heat 
—  Off 
—  Cool 
—  Auto 
Fan  switching 

—  Auto 
—  On 

Auxiliaiy  relay  output 

Used  with  economizer  for  minimum, 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 
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7.  T7300/Q7300D1 038  DESCRIPTION 


This  system  includes  the  following  functions  In  aMItlon  to  the  basic  system  described  in  No.  1 
above: 


•  Normally  open  relay  contacts  for  use  In 
environmental  control  of  heat  pump  sys¬ 
tems  with  a  two-stage  compressor. 

Uses  conventional  temtlnal  designa¬ 
tions.  Compressor  changeover  is  con¬ 
trolled  Internal  to  the  heat  pump 
equipment. 

—  Y1  and  Y2  terminals  for  cooling 
compressor  control 

—  W1  and  W2  terminals  for  heating 
compressor  control 

—  W3  terminal  for  auxiliary  heat  control 


•  System  switching 

—  Emergency  heat 
—  Heat 
—  Off 
—  Cool 
—  Auto 

•  Fan  switching 

—  Auto 
—  On 

•  Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  ecpjipment. 


8.  T7300/Q7300E1001  DESCRIPTION 

This  system  includes  the  foibwing  functions  In  addition  to  the  basic  system  described  in  No.  1 
above: 

•  Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 

•  Fan  switching 

—  Auto 
—  On 


•  Selectable  output  staging  In  any  of  four 
variations 

—  1  heat  - 1  a>ol 

—  1  heat  -  2  cool 

—  2  heat  - 1  cool 

—  2  heat  -  2  cool 


9.  T7300/Q7300F1009  DESCRIPTION 


This  system  includes  the  following  functions  In  addition  to  the  basic  system  described  in  No.  1 
above: 


Normally  open  relay  contacts  for  use  In 
environmental  control  of  heat  pump  sys¬ 
tem  with  a  single  stage  compressor  and 
auxiliary  heat. 


•  Additional  status  Indication  LED 
Auxiliary  heat  LED 


•  Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 
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10.  T7300/Q7300F1 01 7  DESCRIPTION 


This  system  includes  the  following  functions  In  addition  to  the  basic  system  described  in  No.  1 
above: 

•  Normally  open  relay  contacts  for  use  In  *  Additional  status  Indication  LEO 

environmental  control  of  heat  pump  sys-  Auxiliary  heat  LED 

tern  with  a  two-stage  compressor  and 
auxiliary  heat. 

•  Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 


1 1 .  T7300/Q7300G1 007  DESCRIPTION 


functions  In  addition  to  the  basic  system  described  in  No.  1 


This  system  includes  the  following 
above: 

•  Fixed  output  staging  of  3  cool,  1  heat. 

•  System  switch 

—  Heat 
—  Off 
—  Cool 
—  Auto 


Auxiliary  relay  output 

Used  with  economizer  for  minimum 
position  control  based  on  programmed 
time  schedule.  Also  can  be  used  for 
switching  other  external  equipment. 
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OPERATION 


THE  T7300  AND  CONVENTIONAL  THERMOSTATS 

P  + 1  CONTROL 

The  T7300's  microprocessor-based  control  requires  the  user  to  have  a  new  understanding  of 
temperature  control  and  thermostat  performance.  A  conventional  electromechanical  or  electronic 
thermostat  does  not  control  temperature  precisely  at  setpoint.  Typically,  there  is  an  offset  (droop)  in 
the  control  point  as  system  toad  changes.  This  is  a  phenomenon  that  most  people  in  the  industry 
know  and  accept.  Many  factors  contribute  to  offset,  including  switch  differential,  thermal  lag, 
overshoot,  cycle  rates  and  system  load. 

The  T7300’s  microprocessor  simultaneously  gathers,  centres  and  computes  data.  Using  this  data, 
it  controls  a  wide  variety  of  functions.  The  special  proprietary  algorithm  (program)  in  the  T7300 
virtually  eliminates  the  factors  causing  offset.  This  improvement  makes  temperature  control  with  the 
T7300  more  accurate  than  with  conventional  electromechanical  or  electronic  thermostats.  The 
T7300’s  special  temperature  control  algorithm  is  called  propwrtional  ptos  integral  (P+l)  control. 

The  T7300’s  sensor  (either  on  board  the  T7300  or  remote)  senses  the  current  space  temperature. 
The  T7300  conpares  the  sensed  temperature  to  the  programmed  setpoint  and  determines  the 
deviation  from  setpoint.  This  deviation  is  known  as  proportional  error.  In  addition  to  proportional 
error,  the  T7300  also  determines  a  deviation  based  on  the  length  of  error  time.  This  deviation  is 
known  as  integral  error.  The  sum  of  the  two  errors  is  the  proportional  plus  integral  (P+l)  error. 

The  P+l  computation  is  the  major  difference  between  most  electronic  thermostats  and  Honeywell’s 
microprocessor-based  T7300  control  system.  Many  electronic  and  electromechanical  thermostats 
take  into  account  proportional  error;  however,  Honeywell's  microprocessor-based  77300  control 
system  also  takes  into  account  the  integral  error.  Wi\h  the  above  information,  the  T7300’s 
microprocessor  computes  the  cycling  rates  necessary  to  reach  and  maintain  the  programmed 
temperature  setpoints  (refer  to  figure  2). 

While  the  T7300  is  designed  to  eliminate  droop,  allowing  droop  can  be  desirable  in  applications 
where  building  visitors  are  dressed  for  the  weather  and  their  stays  are  brief.  Examples  of  these 
applications  include  fast  food  restaurants  and  convenience  stores.  The  droopless  feature  of  the- 
77300  may  be  overridden  by  placing  the  droop/droopless  select  switch  located  on  the  subbase  in  the 
OFF  position.  This  will  remove  the  integral  calculation  from  the  77300  control  scheme,  allowing  only 
the  proportional  control  to  occur. 


PIG.  2-PftOPOftTiONAL  TeMPERATUfte  fcONIftOT 
VS.  P+l  TEMPERATURE.  CONTROL 
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EQUIPMENT  PROTECTION 

As  part  of  the  operational  sequence,  the  T7300  microprocessor  also  incorporates  minimum  on  and 
off  times  for  all  heating  and  cooling  stages.  Minimum  on  and  off  times  ensure  that  rapid  cycling  of 
equipment  will  not  occur,  extending  equipment  life.  Minimum  on/off  times  for  compressor  stages  are 
ON  -  2  minutes,  OFF  •  4  minutes.  Minimum  on/off  times  for  heat  (electric  resistive  or  gas)  are  ON  - 
2  minutes,  OFF  -  2  minutes. 

T7300  THERMOSTAT  OPERATION 

STARTUP 

When  power  to  the  thermostat  is  turned  on,  a  startup  and  initialization  program  begins.  This  startup 
takes  place  after  any  total  loss  of  power  (24  Vac  and  battery  backup).  At  this  time,  the  system 
default  values  are  put  into  memory  (replacing  the  user  program  that  was  lost).  Default  values  are 
heating  68°F  [20°C]  and  cooling  78°F  [26°C]  for  the  occupied  mode.  Unoccupied  default  values  are 
heating  55°F  [13°Cj  and  cooling  90°F  [32°cj. 

NOTE:  These  unoccupied  defaults  are  only  used  if  an  unoccupied  start  time  is  entered  or  the  CONT 
UNOC  key  is  pressed.  Immediately  following  initialization,  the  user  can  enter  new  setpoints 
to  be  used  in  place  of  the  default  values. 

If  the  battery  backup  was  operating  during  a  power  failure,  and  24  Vac  power  comes  back  on,  the 
user-entered  time  and  temperature  program  saved  in  memory  will  be  used.  If  24  Vac  power  is  lost, 
and  no  battery  backup  exists,  the  default  temperatures  will  be  placed  into  memory  when  the  power 
comes  back  on.  These  default  values  will  then  be  used  for  temperature  control. 

OCCUPIED 

When  the  thermostat  is  operating  in  the  occupied  mode,  the  temperature  will  be  controlled  to  the 
occupied  heat  or  cool  setpoints.  The  normally  open  (A1)  auxiliary  relay  contacts  will  be  closed  and 
the  normally  closed  (A3)  auxiliary  relay  contacts  will  be  opened  during  the  occupied  mode  (if  the 
subbase  being  used  has  this  option).  The  fan  will  operate  as  follows: 

No  Switching  Subbase  Used:  Operation  of  the  fan  will  be  continuous  (fan  .always  energized) 
unless  the  fan  option  switch  on  the  back  of  the  T7300  (switch  No.  3)  is  set  to  intermittent 
(cycles  with  Y1  or  W1). 

Switching  Subbase  Used:  The  Q7300  fan  switch  can  be  set  to  ON  (always  energized)  or 
AUTO  (cycles  with  Y1  or  W1). 

NOTE:  If  subbase  configuration  switch  No.  4  (on  any  07300  conventional  subbase)  is  set  to  the  ON 
position,  the  fan  cycles  on  a  call  for  cooling  only;  switch  No.  4  has  no  effect  on  heat  pump  ; 
subbases  (Q7300C,  D,  F). 

UNOCCUPIED 

When  the  thermostat  is  operating  in  the  unoccupied  mode,  the  temperature  will  be  controlled  to  the 
unoccupied  heat  or  cool  setpoints.  The  auxiliary  relay  contacts  will  be  open  and  the  fan  will  operate 
as  follows: 

Switching  or  Non-Switching  Subbase  Used:  The  fan  will  always  be  intermittent  (cycles  with 
Y1  or  W1). 

NOTE:  If  subbase  configuration  switch  No.  4  (on  any  Q7300  conventional  subbase)  is  set  to  the  ON 
position,  the  fan  cycles  on  a  call  for  cooling  only;  switch  No.  4  has  no  effect  on  heat  pump 
subbases  (Q7300C,  D,  F). 

RECOVERY  FROM  UNOCCUPIED  (CONVENTIONAL  SYSTEM) 

The  T7300  employs  Intelligent  Recovery™,  a  unique  recovery  algorithm  that  attempts  to  reach 
setpoint  at  the  programmed  occupied  start  times.  Intelligent  Recovery™  is  a  setpoint  ramping 
feature  that  is  used  when  a  programmed  change  from  unoccupied  setpoints  to  occupied  setpoints 
occurs.  This  feature  selects  the  optimum  time  to  begin  building  warm-up  or  cool-down  and  can  vary 
depending  on  space  temperature  deviation  from  setpoint.  The  end  result  of  Intelligent  Recovery™  is 
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the  correct  temperature  at  occupancy  time.  This  feature  irwreases  energy  savings  and  user 
convenience. 

For  example,  look  at  figure  3.  This  figure  shows  heating  with  a  conventional  HVAC  system.  The 
occupied  start  time  is  7:00  a.m.  and  the  occupied  heal  setpoint  is  72®F.  The  unoccupied  heat 
setpoint  is  60°F,  the  current  time  is  4:00  a.m.  and  the  T7300  has  been  controlling  the  space 
temperature  (currently  60°F)  to  the  unoccupied  heat  setpoint.  The  T7300  uses  a  5°F  per  hour 
recovery  ramp  rate.  Additional  stages  of  heating  will  be  energized  only  if  the  recovery  ramp  rate  is 
not  being  met.  In  this  example,  the  minirrwm  start  time  will  be  two  hours,  20  minutes  (12°F  divided 
by  5°F  per  hour).  Therefore,  heating  will  start  at  4:40  a.m.  and  continue  until  the  occupied  setpoint 
is  reached. 

In  the  next  example  (see  figure  4),  the  start  times  and  setpoints  are  the  same  as  the  previous 
example:  however,  space  temperature  at  4:00  a.m.  is  65°F.  No  heating  has  been  used  to  maintain 
this  temperature  due  to  the  heat  load  of  the  building.  In  this  example,  the  T7300  will  still  ramp  the 
setpoint  as  in  the  above  example  but  heating  will  not  be  energized  until  the  ramped  setpoint  is 
greater  than  the  space  temperature.  Therefore,  heating  will  be  energized  to  start  recovery  at  5:40 
a.m.,  and  the  setpoint  will  continue  to  ramp  up  at  a  rate  of  5°F  per  hour  until  the  occupied  setpoint 
is  reached. 

The  above  examples  also  apply  in  cooling.  However,  the  setpoint  will  rarr^  down  from  the 
unoccupied  cool  setpoint  and  decrease  until  the  occupied  cool  setpoint  is  reached.  The  rattp  rate 
will  be  5°F  per  hour.  The  auxiliary  relay  contacts  will  remain  open  (de-energized)  during  recovery, 
and  the  fan  will  be  cycled  with  Y1  or  W1. 


FIG.  3— RECOVERY  EXAMPLE;  ROOM 


TEMPERATURE  AT  UNOCCUPIED 
SETPOINT. 


ROOMTBilP 
— — >  SITFOtNT 


FIG.  4— RECOVERY  EXAMPLE;  ROOM 
TEMPERATURE  AT  65°F. 


HEAT  PUMP  OPERATION 

A  T7300  may  be  configured  for  erther  heat  pump  or  conventional  control.  VVhen  the  T7300  is 
configured  for  heat  pumps,  some  additional  information  is  required. 

The  heat  pump  jumper  (located  on  the  back  of  the  T7300),  will  place  the  thermostat  into  the  heat  pump 
mode.  Refer  to  the  INSTALLATION  section. 
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O  AND  B  TERMINALS  FOR  HEATING  OR  COOLING  CHANGEOVER 

NOTE:  Q7300D  subbases  do  not  provide  heat  pump  changeover  control,  so  this  section  on  the  O 
and  B  terminals  does  not  apply.  The  Q7300D  subbase  is  used  in  heat  pump  applications 
when  reversing  valve  changeover  is  internal  to  the  heat  pump. 

TABLE  1— OPERATION  OF  THE  SUBBASE  O  AND  B  TERMINALS. 


Q7300  Subbase  System  Setting 

O 

B 

Heat 

Off 

On 

Cool 

On 

Off 

Auto  (Heat)  ^ 

Off 

On 

Auto  (Cool)  ^ 

On 

Off 

Emergency  Heat 

Off 

On 

Off 

A 

A 

Off »  Open 
On  -  Closed 


NOTE  1  :  Operation  of  the  0  and  B  terminals  in  the  AUTO  mode  depends  on  the  current  status  of 
energized  stages.  If  the  thermostat  is  currently  calling  for  heat  or  the  system  is  de-energized  and 
last  call  was  for  heating,  the  O  and  B  terminals  will  be  in  the  auto  (heat)  position  as  above.  If  the 
thermostat  is  currently  calling  for  cooling  or  the  system  is  de-energized  and  the  last  call  was  for  cool¬ 
ing,  the  O  and  B  terminals  will  be  in  the  auto  (cool)  position  as  above.  Operation  of  the  O  and  B 
terminals  on  the  Q7300F  subbases  functions  in  the  same  way. 

NOTE  2  :  Operation  of  the  O  and  B  terminals  in  the  OFF  mode  depends  on  whether  the  last  call 
was  for  heating  or  cooling.  If  the  last  call  was  for  heating,  the  O  and  B  terminals  will  be  in  the  auto 
(heat)  position  as  above.  If  the  last  call  was  for  cooling,  the  O  and  B  terminals  will  be  in  the  auto 
(cool)  position  as  above. 

RECOVERY  FROM  UNOCCUPIED  (HEAT  PUMP  OPERATION) 

Recovery  from  unoccupied  differs  from  the  conventional  applicatfon  mentioned  earlier  with  respect  to 
the  ranp  rate  used  for  recovery  during  heating.  With  heat  pump  selected,  the  heating  recovery 
ramp  rate  will  be  3°F  per  hour.  In  the  previous  recovery  exanple  (figure  3),  the  recovery  rarnp  rate 
was  5®F  per  hour.  If  this  5®F  per  hour  is  changed  to  3^F  per  hour,  the  recovery  time  calculated  by 
the  thermostat  will  be  four  hours.  Therefore,  the  startup  of  heating  for  recovery  in  figure  3  would 
have  been  3:00  a.m.  for  a  heat  pump.  The  cooling  ramp  rate  does  not  differ  when  heatpump  is 
selected  and  will  remain  at  5®F  per  hour. 

FAN  OPERATION 

The  fan  will  be  energized  continuously  in  the  occupied  mode  if  the  subbase's  fan  switch  is  in  the  ON 
position  or  it  will  be  energized  intermittently  if  the  switch  is  in  the  AUTO  position.  During  unoccupied 
mode,  the  fan  will  cycle  with  Y1  and  W1  if  the  subbase  is  a  Q7300D.  The  07300  subbase  switch 
No.  4  has  no  effect  when  the  thermostat  is  configured  for  heatpunp  operation. 

EMERGENCY  HEAT 

On  heat  pump  subbases  that  provide  system  switching,  when  the  subbase’s  system  switch  is  placed 
into  the  emergency  heat  position,  auxiliary  heat  (W1  on  Q7300C  models,  W3  on  Q7300D  models) 
will  be  treated  as  stage  1.  The  compressor  stages  (YIA'2,  if  available,  and  W1/W2  on  Q7300D; 
models)  will  be  locked  off,  and  the  fan  will  cycle  with  auxiliary  heat. 
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GEMERAL  OPERATIONAL  INFORMATION 

CYCLE  RATES 

The  T7300’s  control  algorithm  maintains  temperature  by  cycling  stages  of  lieatlng  or  c»oling  to  meet 
setpoint  demand.  The  following  nominal  cycle  rates  are  provided; 


System  Type 

HI 

H2 

Cl 

C2 

C3 

Conventiorial 

8  ^ 

8 

4 

4 

,4 

Heat  Pump 

4 

8 

4 

4 

— - 

SUB3ASE  AUXlUARY  RELAY 

The  Q7300’s  auxiliary  relay  output  acts  as  a  time-of-day  switch  to  be  used  with  an  economizer's 
minimum  position  control.  The  normally  open  (A1)  auxiliary  relay  orntacts  are  closed  during  the 
occupied  period  and  open  during  the  unoccupied  period.  The  normally  ctosed  (A3)  auxiliary  relay 
contacts  are  open  during  the  occupied  period  and  closed  during  the  unnoccupied  period.  During 
recovery,  the  contacts  will  remairr  in  their  normal  ^ate. 

INTERFACING  WITH  ELECTROMECHANICAL  ECONCMIlZERS  (SUBBASES  WITH  AUXlUARY  RELAY) 

Mechanical  cooling  is  often  used  when  outside  teirnseratures  are  in  the  50s  or  60s  and  humidity  is 
below  50  percent.  In  centr&Tand  rioilhetTJ  climates,  hundreds  of  tiours  fan  into  this  temperature 
category.  By  permitting  80  to  100  percent  outside  air  into  the  system,  mechanical  cooling  may  not 
be  needed  at  all,  particularly  during  the  spring  and  fail. 

The  HVAC  system  can  take  advantage  of  this  outside  air  with  the  use  of  an  economizer.  The  typical 
economizer  consists  of  an  outside  air  damper  and  a  motor  controlling  the  dampers.  Also,  an  outckxjr 
air  changeover  control  is  used  to  determine  when  outdoor  air  is  suitable  for  (doling.  A  minimum 
position  potentiometer  is  used  for  adjusting  the  minimum  position  of  the  economizer  dampers.  These 
adjustments  provkJe  a  minimum  amount  of  fresh  air  for  ventilation. 

Two  benefits  are  realized  when  an  economizer  is  used.  When  the  economizer  is  in  operation, 
conpressor  tun  time  is  reduced,  thereby  saving  energy  and  extending  the  Itfe  of  the  conpressor. 
However,  there  is  a  drav/back.  During  the  unoccufMed  period,  if  there  is  no  call  for  cooling  or 
outdoor  air  is  not  suitable  for  free  cooling,  the  economizer  is  controlled  to  minimum  position.  This 
position  allows  some  percentage  of  outdoor  air  to  enter  the  building,  regardless  of  the  air  suitability. 

In  many  cases,  this  situation  will  cause  the  heating  or  cooling  to  run  more  often  than  it  would  if 
suitable  outdoor  air  was  permitted  to  enter  the  building  during  the  unoccupied  period. 

The  T7300  can  take  advantage  of  an  economizer,  H  tt  is  available,  by  connecting  the  auxiliary  relay 
contacts  {A1  and  A2)  of  the  Q7300  subbase  to  ojntrol  the  economizer's  minimum  (wsition 
potentiometer.  These  contacts  close  during  the  occupied  period,  allowing  the  economizer  to  operate 

nornTially. 

During  the  unoccupied  period,  these  contacts  will  be  open,  disabling  the  minimum  position  feature  of 
the  economizer.  If  the  economizer  calls  for  minimum  position  during  its  operation  and  the 
unoccupied  period  is  in  affect,  the  open  contacts  cause  the  eojnomKer  to  drive  fully  closed  instead 
of  staying  open  at  minimum  position.  This  condition  reduces  the  possibility  of  undesirable  outdoor 
air  from  entering  the  building,  reducing  the  toternal  load  on  the  HVAC  system  and  saving  additional 
energy. 

OTHER  USES  FOR  THE  AUXlUARY  RELAY 

The  auxiliary  relay  may  be  used  with  other  building  loads  tlat  require  some  type  of  ointrol  based  on 
the  occupied  and  unoccupied  start  times  rather  than  the  economizer.  Hot  water  heaters,  lighting  or 
base.boarc!  heat  are  just  a  few  examples  of  the  a^itionai  loads  that  may  be  connected  to  the 
auxiliary  relay  contacts  of  the  Q7300  subbase.  The  Q7300  auxiliary  relay  contacts  are  rated  for  1.6A 
at  30  Vac.  The  use  of  an  external  relay  and  transformer,  as  stiown  in  figure  5,  can  also  be  adapted 
to  higher  current  applications. 
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DUTY  CYCLE  INTERFACE  ......  ■  ... 

Duty  cycOng  HVAC  equipment  controlled  with  a  T7300  is  not  recommended  since  the  T7300  is  -  i  . 
‘  i  already  maintaining  an  optimum  control  cycle  rate.  Imposing  an  additional  external  duty  cycle  will 
only  Increase  the  proportional  plus  Integral  error  being  sensed  by  the  .T7300,  which  results  15.8; .  . 
significant  degradation  of  temperature  control  and  equipment  efficiency. 
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The  Perfect  Choice  because  it  maximizes  comfort  while  saving  energy. 


Honeywell 


\ 


ItesandeveiTthingnmsacairitingtQprogram^ 

Shows  more  than  time  and  temperatiire  at>a- 
glance.  Tells  you  what  day  and  program  you’re  In. 

— •  Status  lights  allow  you  to  see  if  the  equipment 
.  is  on  and  if  the  thermostat  (sin'an  eniirgy 
.saving  mode. 

Automatic  changeover  b^eerffieahngartd  r 
cpoljngavailah^insomernodeti  - 

You  can  easily  modi^  or  oi^rrfde  a  program  if 
you're  away,  tae  sick  or  ktay  up  late. ' 


Set  both  heating  and  cooling  programs  at  one 
lime.  No  need  to  reprogram  when  changing 
^m  heabng  to  cooling.  .  > 

^  LED  status Tights  fell  when  emergency  heat 
auxiliary  he^  drlfeqiupm^^^ 
is  occurring.  ^  v . :  ^ 

'sor 


•  This  :vers3liie  thermostat  can  be  used  on  virtually 
all  Water  to  air.  air  to  air  split  systems  and 
unitary  multistage  heat  pumps. 

Comes  virilh  the  easiestTo^use  programming 
manual  ever  written  for  an  energy  saving 
ithemiostal  ; 

^  Set  diffeM  schedules  for  weekdays.  Saturday 
H:^d  Sunday  or  for  ev^ry  day  ol  the  week. 

.  Depending  oh  the  model,  you  cfidose. 

WARMER  C00LER.|sys  allow  oncTnittqn  override 
of  currel^  ternperature  tc  Increase  cpfort 


the  program. 

»  "Athi  chair"  progtanimirig  bonvenience  allows  ■ 
you  to  remove  the  thermostat  from  the  wall  to 
program  it; 

•  One  key,  Qnafunctldn.  Bch  key  does  only  what 

"'-;iisays.,;;  •'  ‘■'-v 


Shown  in  Premier  White 


Comfort 

Perfect  because  the  thermostat  automatically 
operates  your  heating  and  cooling  system 
according  to  your  schedule.  You  wake  up 
warm  on  a  cold  winter  morning  and  step  into 
a  cool  home  on  a  sweltering  day. 

The  smart  thermostat  that: 

■  calculates  when  the  heating  or  cooling 
^ystem  will  go  on  to  have  the  house  at  the 
^Mrired  temperature  by  the  time  you  wake  up. 

9  remembers  to  change  the  heating  or 
cooling  setting  when  you  leave  home. 

9  calculates  when  to  start  heating  or  cooling 
so  it’s  comfortable  by  the  time  you  get  home. 

a  automatically  changes  the  temperature 
setting  to  the  energy-saving  temperature 
at  bedtime. 

Optimum  Energy  Savings 

Adaptive  Intelligent  Recovery^  maximizes 
ener^  savings.  The  thermostat  chooses  the 
optimum  time  to  start  gradually  returning  to 


the  ne^  c9nif0Ft''iemp'erature  setting.  You 
save  energy  for  a  longer  period  of  timb  yet 
you’re  comfortable  when  you  want  to  be.  It 
will  save  up  to  40%  on  your  energy  c6bts. 
And,  because  it’s  Honeywell,  ybull  enjoy 
even  temperature  and  comfort ...  no  matter 
what  the  weather  is  like  outside;  Best  ..of  all, 
the  Chionotheim  ED.ThemiasfM^'usually  pays 
for  itself  in  energy  savings  in  two  years  or  less! 

Convenience 

The  Chronotherm  III  Thermostat  comes 
already  programmed  for  nighttime  energy 
savings.  And,  you  can  easDy  set  it  to  fit  your 
own  energy  saving  schedule ...  up  to  four 
different  heating/cooling  time  periods 
(WAKE,  LEAVE,  RETURN  and  SLEEP)  in 
each  daily  schedule, 

Chronotherm  III  Thermostats  offer  more 
features  than  other,  then^stats,  yet  you  will 
find  they  are  the  easiest-tb-use.  Because 
more  “human  factors”  were  designed  into 
the  product  than  ever  before. 


IbtalihdmQm^  ,^  , 

The  Chronotherm  111  Thermostat  is  a  key  component  of  the  Perfect  Climate  System.  The 
Perfect  Climate  System  provides  total  Indoor  comfort  It  makes  you  feel  better;  allows  you 
to  live  and  work  In  a  triore  comforteble  environment  achieves  maximum  energy  savings 
and  maintains  precise  control  over  indoor  temperature  and  humidity. 
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1.  HooeynftU  Chronottwnn  HI 
1  Hoosywoll  WBBOO  Air  Clainer  M 

3L  Honeywll  Humidistat 

4.  Knne^l/Trol-A-TefTip  Zoning  System 

5.  Honeyweti  Energy  Recovery  Ven^ 

0,  Honeywell  Boctronic  Air  Qeaner  ,  , , 

7;.  Optimal-Hficiency  Heating  SystOT  ^  f 
&  Humidifier 

9.  Hx«yv^  Water  Rter  '<  , 

10.  Optinial^EfficWKy  Heat  Pump  or  Air  Coi^^ 
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For  Moie  Infomiation  To  leant  more  about  a  Perfect  Clinnate  System,  write  for  our  36-page  Perfect ' 
Climate  Brochure.  Send  $2.00  check  or  money  order  to  cover  po^e  and  handling  to  Perfect  Climate 
Depaitmerrt,.,Hofteywell  Customer  Assi^itance  Ger^,  MNl2-411RTkx»ywell  Flaza,  Minrteapgiis.  MN 
5W08.  0f  Coh1^yoiffNc^  -  .  .  '  ' 


Typical  Energy  Savings  Across  the  ILS* 


f?ercent  of  Heating  Energy 
You  Can  ^ve 

10^  Single  Heating  Setback  I  1(f“  Opii{i(eHe?tmg  Settiat* 
TO*  to  KT  8  HrsJDsy  '  7{r.to,60*  8  HivOay.  8  Hrs/Nrti 


10%  to  13% 
14%  to  15% 
16%  to  m» 
WVto23% 


7{r.to,60*  8  HivOay.  8  Hrs/Nrte 

■Ml  mtito2i%'  .  '' 
mmm  22«/oto29%  ; 
MB  30%  to  35% 
^mm  lJpto40%  . 


,  (Based  Oil  the  Average  Home) 

*  Actual  savings  depknd  on  your  komci 
geographic  location,  number  of  tempemture 
changes  and  amount  of  degrees  changed. 

**S^ngs  for  a  5®  Aeaiw^sef^tc^  arc  ei 
least  ‘A  of  stSvings  for  a  Ar  setback. 


Percent  of  Cooling  Energy 
You  Can  Save  ;  ; 

■.:5*SiocteCo(*no  Setup  i;;5*0ouaie  Coding  Setup’;:. 
75*,»aO*8Hti/DBy  7S*to8^9^^,7Hrs. 

'iMi '  -7%  to  9%  ■'  ■  'iM^’ il%"i'o.  15% 

mmm  IO%tQil%  mm  16%to  IS% 
-MB  12% CO  14%  'M' 19% to 22% 

*  mmm  15%  to  18%  23%  to  33% 

(Based  on  the  Average  Home)-  . 
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Helping  You  Control  Yam^orld 


HONEYWiLt  PROGRAMMABLE 


@fiiBt'|i|LBilBU 
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».5’-^''?75,t':- 


^  Fvfitures:  : '; jr:-v-^:'A'.  r’^’*'-'  ''-■ 

,jf  Automaticaflv  raise  or  lower  tempera- 
'  '"'i-  ijir*  at  preselected  times 

^jl.LCO^ontinuously  indieites  time-of-day, 
bVv^^y  of  week^  - current  program  (Period 
^.  afid  room  temperature 

'  a  Temporary  program  override  available 
by  using  "Warmer^'  and  "Gaoler^'  keys, 


SwitCbisB 
Syttae  -  '  ^ 


,  "Skip  next  Period",  or  "Change. to  l-ast 
Period"  key  :  ;  --  /;  j,;  '"  i 

4  VHold  Temp"  key  provides  indefinite 
program  override  for  vacations  and  heii- 
’  dayS'-  i  :  ^.. 

e  Adaptive  Intelligent  Recovery'^  assures 
that  desirdd  temperature  |s  met  at  pro- 


^  “•  ■*  '' 

grammed  vfimei;*  ;maximhing  comfort 
and  energy  savirigs  .  ^ 

9  No  subbase  required 
TEMPERATURE  RANGE:  45-88*F 

EtECTRICAL  RATINGS:  15-30VAC.  No. 
4E292  is  1.6  amps  max.  Nos.  4E0894E187 
are  1.2  amps  max.*'-"' 


Stages 
Mast  CasI 


THiRMOSTAi::SPEanCATIONS  'DATA'  '  '' 

Faa_  ' 

Stock 
:  No. 

Application' 

Ooal  '  S' ToBip.  - 

PoMor  BattOTT  Traaafenoor  Sotting  Prograois 
Motbatf  Baefcop  Canpatibla  par  Day  par  Waok 

pn-Auto 

4E292  ^ 

*  Gas,  oil;  electric 

24V,  millivolt  . 
and  single  stage 
heat  pump.  .  ' 

Battery  —  Yes  4  *  3* 

Chi-Atito 

^  4E089 

Gas,  oil  or  electric 

24V  systems  with  in-  ,  . 
dependantiy  eoiHrolled 
fan  in  heat  and  single 
stage  heat  pump 

“  24V  ^  ■  Yes  '  '  No~  '4  3* 

On-Auto 

Ott-Auto 

On-Auto 

4E090 

4E091 

4E187 

Gas,  oil  or  electric 

24V  systems  with  inv 
dependently  controlled 
fan  in  heat 

24V  Yes  Yes  4  3* 

24V  Yes  Yes  4  .  3*  - 

24V  Yes  Yes  4  7 

H^t-Off-Cool 

.  .  . 

"^eaf-Ofi*-Cool 


H«at-WJpal  -  to-Auto  4^  ^"^  systemrw^thinv  Y|s  t  tl  -  1 

OOne  program  for  weeMays.  Separate  programs  for  Saturday  and  Sunday.  ;  .  ...  .  .  .  * 

T-^  of  Battety  1  Diweasiaai  llBehai)  '  |  H  ^ck  T.  c 

^  ThaTf»»stst  ^  laelaSad  H  -W*  D  -  "  ^  Modal  -  •  .  . . .  _  Eacli  .  _  ,  i  wt, 

“ygs  4 Vie  7  1%  T8602C1046  4C292  $250.59  $131.47 .  1.3 

IlSlSIlcSSliSf  yIs  4vle  7  1%  T8600C1006  4EO80  254.10  134.67  1.4 

IcSSlrnf '  yIs  4Ve  7  1%  T8600C1014  4EOio  260.15  137.88  1.2 

Ygs  4Vil  7  1%  T8e00DlO04  4EOdl  293.42  155.S1.-.  1.4 

SwISI^etml  Yes  4 vie  7  1%  T6621A7002  V  320.40  172.24  .  ^  L4 

THERMOSTAT  GUARD  FOR  HONEYWEtt  THERMOSTATS  ABOVE 

Thermostat  Guard  is  a  locking  cover  for  Honeywell  thennosUts.  with  removable  metal  faceplate;  lock  with  key.  4%H  x  1%W  x 
iE089, 4E090, 4E091, 4E187,  <4:188,  and  4E292.  Covers  yet  keeps  7WV.  Honeywell  brand  (TG586A1(K)^* 

visible  time  and  temperature  display,  and  prog^mming  kev^  n  k  ikc  t  ;ef  a® 

Maintains  access  to  WARMER/COOLER  keys.  Displays  LED  No.  46293.  Thermostat  Guard.  Shpli  wt  0.5  lbs.  List . . . 
tots  ott  those  thermostats  which  have  LED  lights.  Beige  plastic  Each  . . ..... . . . « .  ■  . . . . . .  .  . ^ . $30.18 

r''  "  ■■■■"  see  WARRANTY  INFCmMATION  ON  PAGE  O^C^^ITE  INSIDE  SAOC  iB^^R  ~  2095 


• .  Kiiiii^ywali  . 
Modal  ' 

Stock 
,  „  . .  No... .. 

List 

Each": 

T8602C1046 

4E292 

$250.59 

$131.47  . 

1.3 

T8600C1006 

4EOi9 

254.10 

134.67 

1.4 

T8600C1014 

4E090 

260.15 

137.88 

1.2 

T8e00DlO04 

4E091 

293.42 

155.51.^. 

.  1.4 

T8621A7002 

,  4E18T 

1  320.40 

172.24 
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